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(54) SEMICONDUCTOR ELEMENT WITH MULTILAYERED PAD. AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element provided with a multilayered pad, with which the 
generation of cracks can be minimized by optimizing the 
structure of a bonding pad, and to provide a manufacturing 
method of the semiconductor element. 
SOLUTION: A first conductive pad 124, which extends 
long along one open face of the case part of a pad window 
region 140, is formed on the semiconductor substrate 120 
provided with a first interlayer insulating film 1 22. A 
second interlayer insulating film 128, having a first via hole 
126 used to expose the surface of the first conductive 
pad 1 24, is formed on the first interlayer insulating film 
122, and a first conductive plug 127 is formed in the first 
via hole 1 26. A second conductive pad 1 30, to be 
connected to the first conductive plug 127, is formed on 
the second interlayer insulating film 128. A third interlayer 
insulating film 134, provided with a second via hole 132 
used to expose the surface of the second conductive pad 
is formed, and a second conductive plug 133 is formed in 

the via hole 132. A third conductive pad 136 is formed on the third interlayer insulating film 134, 
in such a manner that it is connected to the second conductive plug 133. 
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CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor device which 
possessed the multilayer pad characterized 
by having the 3rd conductivity pad formed 
in the predetermined portion on the 
aforementioned insulator layer between 
the 3rd layer between the 3rd layer 
characterized by providing the following so 
that it might connect with an insulator 
layer, the 2nd conductivity plug formed in 
the 2nd beer hall of the above, and this 2nd 
conductivity plug. The insulator layer 
between the 1st layer formed on the 
semiconductor substrate. The 1st 
conductivity pad of a configuration which 
was formed in the predetermined portion 
on an insulator layer, and was extended for 
a long time along with the whole surface 
side outline section of pad window region 
between this 1st layer. The insulator layer 
between the 2nd layer which the 1st beer 
hall possessed so that it might be formed 
on the aforementioned insulator layer 
between the 1st layer which included this 
1st conductivity pad and the 
predetermined portion of the 
aforementioned 1st conductivity pad front 
face might be exposed. It is formed in the 
predetermined portion on the 
aforementioned insulator layer between 
the 2nd layer so that it may connect with 
the 1st conductivity plug formed in the 1st 
beer hall of the above, and this 1st 
conductivity plug. It is the 2nd beer hall so 
that it may be formed on the 
aforementioned insulator layer between 
the 2nd layer which included the 2nd 
conductivity pad and this 2nd conductivity 
pad of the configuration extended for a long 
time along with the whole surface side 
outline section of pad window region and 
the predetermined portion of the 
aforementioned 2nd conductivity pad front 
face may be exposed. 

[Claim 2] the [ the above 1st or ] - the 
semiconductor device possessing the 



multilayer pad according to claim 1 with 
which 3 conductivity pad is characterized 
by the bird clapper from an aluminium 
alloy or ia copper alloy 
[Claim 3] The above 1st and the 2nd beer 
hall are a semiconductor device possessing 
the claim 1 characterized by having edge 
array structure or having a bar gestalt, or 
the multilayer pad given in either of 2. 
[Claim 4] The above 1st and the 2nd 
conductivity plug are any which were 
chosen in the tungsten, the aim NIUMU 
alloy, or the copper alloy, or the 
semiconductor device which possessed from 
one the multilayer pad according to claim 1 
to 3 characterized by the bird clapper. 
[Claim 5] The semiconductor device which 
possessed the above 1st and the multilayer 
pad according to claim 4 characterized by 
forming the 1st and the 2nd barrier-metal 
film further in the 2nd beer hall when the 
above 1st and the 2nd conductivity plug 
were formed with a tungsten. 
[Claim 6] The above 1st and the 2nd 
barrier-metal film are a semiconductor 
device possessing the multilayer pad 
according to claim 5 characterized by 
having titanium / titanium- nitride 
laminated structure. 

[Claim 7] the [ the above 1st or ] the 
semiconductor device possessing the 
multilayer pad according to claim 1 to 6 
characterized by forming further the 
antireflection film of a titanium nitride or 
titanium / titanium- nitride laminated 
structure on 3 conductivity pad 
[Claim 8] The above 1st and the 2nd 
conductivity pad are a semiconductor 
device possessing the multilayer pad 
according to claim 1 to 7 characterized by 
having width of face of 2-5 micrometers. 
[Claim 9] The semiconductor device 
possessing the aforementioned multilayer 
pad includes an insulator layer and the 4th 
conductivity pad further between the 4th 
layer which the wide beer hall possessed so 
that predetermined partial exposure of the 
front face of the aforementioned 3rd 
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conductivity pad might be carried out. The 
aforementioned insulator layer between 
the 4th layer which the aforementioned 
wide beer hall possessed It is a 
semiconductor device possessing the 
multilayer pad according to claim 1 to 8 
characterized by being formed on the 
aforementioned insulator layer between 
the 3rd layer which included the 
aforementioned 3rd conductivity pad, and 
forming the aforementioned 4th 
conductivity pad in the predetermined 
portion on the aforementioned insulator 
layer between the 4th layer which included 
the aforementioned wide beer hall. 
[Claim 10] The semiconductor device 
possessing the above 1st of the 
aforementioned pad window region lower 
part, and the multilayer pad according to 
claim 1 to 9 characterized by forming 
further at least the buffer layer of the 
arbitrary individual which has a mosaic 
array on any one film in an insulator layer 
between the 2nd layer. 
[Claim 11] The aforementioned buffer layer 
is a semiconductor device possessing the 
above 1st and the multilayer pad according 
to claim 10 characterized by being formed 
so that it may have the array structure 
where have the mosaic array structure 
same on an insulator layer between the 
2nd layer as mutual, or shift to a zigzag 
method and it is located. 
[Claim 12] It is a semiconductor device 
possessing the claim 10 characterized by 
for the interval between two buffer layers 
in which the aforementioned buffer layer 
carried out mutual contiguity being 0.7-0.8 
micrometers, and each having width of face 
of 0.4-0.6 micrometers, or the multilayer 
pad given in either of 11. 
[Claim 13] The aforementioned buffer layer 
is the semiconductor device which 
possessed the multilayer pad according to 
claim 10 to 12 characterized by the bird 
clapper from an insulator layer and the 
matter of a different kind between the 
above 1st or the 3rd layer. 



[Claim 14] The aforementioned matter of a 
different kind is an aluminium alloy, a 
copper alloy, and any which were chosen in 
contest polysilicon or the semiconductor 
device possessing the multilayer pad 
according to claim 13 characterized by 
being one. 

[Claim 15] The semiconductor device which 
possessed the multilayer pad characterized 
by having the 3rd conductivity pad 
continued and formed in the 1st on the 
aforementioned insulator layer between 
the 3rd layer, and the predetermined 
portion of the 2nd field between the 3rd 
layer characterized by providing the 
following so that it might connect with an 
insulator layer, the 2nd conductivity plug 
formed in the 2nd beer hall of the above, 
and this 2nd conductivity plug. The 
insulator layer between the 1st layer 
formed all over the connection section 
which connects the pad formation section 
which is the 1st field on a semiconductor 
substrate, and the cell formation section 
which is the 2nd field and the pad 
formation section, and the cell formation 
section which is the 3rd field. The 1st 
conductivity pad formed in the 2nd field on 
an insulator layer between this 1st layer. 
The insulator layer between the 2nd layer 
which the 1st beer hall of a bar 
configuration possessed so that it might be 
formed on the aforementioned insulator 
layer between the 1st layer which included 
this 1st conductivity pad and the 
predetermined portion of the 
aforementioned 1st conductivity pad front 
face might be exposed. It is the 2nd beer 
hall of a bar configuration so that it may 
connect with the 1st conductivity plug 
formed in this 1st beer hall, and this 1st 
conductivity plug, and it may be formed on 
the aforementioned insulator layer 
between the 2nd layer which included the 
2nd conductivity pad formed in the 2nd 
field on the aforementioned insulator layer 
between the 2nd layer, and this 2nd 
conductivity pad and the predetermined 
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portion of the aforementioned 2nd 
conductivity pad front face may be exposed. 
[Claim 16] the [ the above 1st or ] - the 
semiconductor device possessing the 
multilayer pad according to claim 15 with 
which 3 conductivity pad is characterized 
by the bird clapper from an aim NIUMU 
alloy or a copper alloy 
[Claim 17] The above 1st and the 2nd 
conductivity plug are the semiconductor 
device which possessed the claim 15 
characterized by the bird clapper, or the 
multilayer pad given in either of 16 from 
any which were chosen in the tungsten, the 
aluminium alloy, and the copper alloy, or 
one. 

[Claim 18] The semiconductor device which 
possessed the above 1st and the multilayer 
pad according to claim 17 characterized by 
forming the 1st and the 2nd barrier-metal 
film further in the 2nd beer hall when the 
above 1st and the 2nd conductivity plug 
were formed with a tungsten. 
[Claim 19] The above 1st and the 2nd 
barrier-metal film are a semiconductor 
device possessing the multilayer pad 
according to claim 18 characterized by 
having titanium / titanium -nitride 
laminated structure. 

[Claim 20] the [ the above 1st or ] - the 
semiconductor device possessing the 
multilayer pad according to claim 15 to 19 
characterized by forming further the 
antireflection film of a titanium nitride or 
titanium / titanium -nitride laminated 
structure on 3 conductivity pad 
[Claim 21] The semiconductor device 
possessing the aforementioned multilayer 
pad includes an insulator layer and the 4th 
conductivity pad further between the 4th 
layer which the wide beer hall possessed so 
that the predetermined portion of the 
aforementioned 3rd conductivity pad front 
face might be exposed. The aforementioned 
insulator layer between the 4th layer 
which the aforementioned wide beer hall 
possessed It is formed on the 
aforementioned insulator layer between 



the 3rd layer which included the 
aforementioned 3rd conductivity pad. the 
aforementioned 4th conductivity pad The 
semiconductor device possessing the 
multilayer pad according to claim 15 to 20 
characterized by being formed in the 1st on 
the aforementioned insulator layer 
between the 4th layer which included the 
aforementioned wide beer hall, and the 2nd 
field predetermined portion. 
[Claim 22] The semiconductor device which 
possessed the multilayer pad characterized 
by having the 3rd conductivity pad formed 
in the predetermined portion on the 
aforementioned insulator layer between 
the 3rd layer between the 3rd layer 
characterized by providing the following so 
that it might connect with an insulator 
layer, the 2nd conductivity plug formed in 
the 2nd beer hall of the above, and this 2nd 
conductivity plug. The insulator layer 
between the 1st layer formed on the 
semiconductor substrate. The 1st 
conductivity pad which it was formed on 
the insulator layer and two or more 
penetration holes possessed in the center 
section between this 1st layer. The 
insulator layer between the 2nd layer 
which the 1st beer hall possessed so that it 
might be formed on the aforementioned 
insulator layer between the 1st layer which 
included this 1st conductivity pad and the 
predetermined portion of the 
aforementioned 1st conductivity pad front 
face of a pad window region outline might 
be exposed. The 2nd conductivity pad of a 
closed- contour form with which it was 
formed on the aforementioned insulator 
layer between the 2nd layer, and the wide 
penetration hole was formed in the center 
section so that it might connect with the 
1st conductivity plug formed in this 1st 
beer hall, and this 1st conductivity plug, It 
is the 2nd beer hall so that it may be 
formed on the aforementioned insulator 
layer between the 2nd layer which included 
this 2nd conductivity pad and the 
predetermined portion of the 
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aforementioned 2nd conductivity pad front 
face may be exposed. 

[Claim 23] the [ the above 1st or ] - the 
semiconductor device possessing the 
multilayer pad according to claim 22 with 
which 3 conductivity pad is characterized 
by the bird clapper from an aluminium 
alloy or a copper alloy 
[Claim 24] The above 1st and the 2nd 
conductivity plug are the semiconductor 
device which possessed the claim 22 
characterized by the bird clapper, or the 
multilayer pad given in either of 23 from 
any which were chosen in the tungsten, the 
aim NIUMU alloy, or the copper alloy, or 
one. 

[Claim 25] The semiconductor device which 
possessed the above 1st and the multilayer 
pad according to claim 24 characterized by 
forming the 1st and the 2nd barrier-metal 
film further in the 2nd beer hall when the 
above 1st and the 2nd conductivity plug 
were formed with a tungsten. 
[Claim 26] The above 1st and the 2nd 
barrier-metal film are a semiconductor 
device possessing the multilayer pad 
according to claim 25 characterized by 
having titanium / titanium -nitride 
laminated structure. 

[Claim 27] the [ the above 1st or ] - the 
semiconductor device possessing the 
multilayer pad according to claim 22 to 26 
characterized by forming further the 
antireflection film of a titanium nitride or 
titanium / titanium- nitride laminated 
structure on 3 conductivity pad 
[Claim 28] It is the semiconductor device 
according to claim 22 to 27 characterized 
by for the 1st conductivity pad interval 
between two penetration holes which 
carried out mutual contiguity in the 
aforementioned penetration hole provided 
in the aforementioned 1st conductivity pad 
being 1-2 micrometers, and each having 
width of face of 2-6 micrometers. 
[Claim 29] The aforementioned 1st 
conductivity pad of a portion connected 
with the aforementioned 1st conductivity 



plug is a semiconductor device possessing 
the multilayer pad according to claim 22 to 
28 characterized by having width of face of 
2 _ 5 micrometers. 

[Claim 30] The semiconductor device 
possessing the aforementioned multilayer 
pad includes an insulator layer and the 4th 
conductivity pad further between the 4th 
layer which the wide beer hall possessed so 
that the predetermined portion of the 
aforementioned 3rd conductivity pad front 
face might be exposed. The aforementioned 
insulator layer between the 4th layer 
which the aforementioned wide beer hall 
possessed It is formed on the 
aforementioned insulator layer between 
the 3rd layer which included the 
aforementioned 3rd conductivity pad. the 
aforementioned 4th conductivity pad The 
semiconductor device possessing the 
multilayer pad according to claim 22 to 29 
characterized by being formed in the 
predetermined portion on the 
aforementioned insulator layer between 
the 4th layer which included the 
aforementioned wide beer hall. 
[Claim 31] The manufacture method of the 
semiconductor device which possessed the 
multilayer pad characterized by including 
the process which forms the 3rd 
conductivity pad in the predetermined 
portion on the aforementioned insulator 
layer between the 3rd layer so that it might 
connect with the process which is 
characterized by providing the following, 
and which forms an insulator layer 
between the 3rd layer, the process which 
forms the 2nd conductivity plug in the 2nd 
beer hall of the above, and this 2nd 
conductivity plug. The process which forms 
an insulator layer between the 1st layer on 
a semiconductor substrate. The process 
which forms the 1st conductivity pad of a 
configuration extended for a long time 
along with the whole surface side outline 
section of pad window region by the 
predetermined portion on an insulator 
layer between this 1st layer. The process 
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which forms an insulator layer between the 
2nd layer which the 1st beer hall possessed 
on the aforementioned insulator layer 
between the 1st layer which included this 
1st conductivity pad. It is the 2nd beer hall 
on the aforementioned insulator layer 
between the 2nd layer which included the 
process which forms the 2nd conductivity 
pad of a configuration extended for a long 
time along with the whole surface side 
outline section of pad window region, and 
this 2nd conductivity pad at the 
predetermined portion on the 
aforementioned insulator layer between 
the 2nd layer so that it might connect with 
the process which forms the 1st 
conductivity plug in the 1st beer hall of the 
above, and this 1st conductivity plug. 
[Claim 32] the [ the above 1st or ] - the 
manufacture method of the semiconductor 
device possessing the multilayer pad 
according to claim 31 characterized by 
forming 3 conductivity pad by the 
aluminium alloy or the copper alloy 
[Claim 33] The above 1st and the 2nd beer 
hall are the manufacture method of the 
semiconductor device possessing the claim 
31 characterized by forming in edge array 
structure or a bar form, or the multilayer 
pad given in either of 32. 
[Claim 34] The above 1st and the 2nd 
conductivity plug are the manufacture 
method of any which were chosen in the 
tungsten, the aluminium alloy, or the 
copper alloy, or the semiconductor device 
possessing the multilayer pad according to 
claim 31 to 33 characterized by forming by 
one. 

[Claim 35] The manufacture method of the 
semiconductor device which possessed the 
multilayer pad according to claim 34 
characterized by including further the 
process which forms the 1st and the 2nd 
barrier-metal film in the above 1st and the 
2nd beer hall when the above 1st and the 
2nd conductivity plug were formed with a 
tungsten. 

[Claim 36] The above 1st and the 2nd 



barrier-metal film are the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 35 characterized by forming in 
titanium / titanium -nitride laminated 
structure. 

[Claim 37] the [ the above 1st or ] - the [ of 
each above before formation of 3 
conductivity pad / the 1st or ] - the 
manufacture method of the semiconductor 
device possessing the multilayer pad 
according to claim 31 to 36 characterized 
by including further the process which 
forms the antireflection film of a titanium 
nitride or titanium / titanium- nitride 
laminated structure on 3 conductivity pad 
[Claim 38] The above 1st and the 2nd 
conductivity pad are the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 31 to 37 characterized by forming in 
width of face of 2-5 micrometers. 
[Claim 39] The manufacture method of a 
semiconductor device characterized by 
providing the following. The process which 
forms an insulator layer between the 4th 
layer which the wide beer hall possessed on 
the aforementioned insulator layer 
between the 3rd layer which included the 
aforementioned 3rd conductivity pad after 
the process which forms the 
aforementioned 3rd conductivity pad. The 
process which forms the 4th conductivity 
pad in the predetermined portion on the 
aforementioned insulator layer between 
the 4th layer which included the 
aforementioned wide building hole so that 
it might connect with the aforementioned 
3rd conductivity pad. The multilayer pad 
according to claim 31 to 38 characterized 
by **(ing) and also including. 
[Claim 40] The manufacture method of the 
semiconductor device possessing the above 
1st of the aforementioned pad window 
region lower part, and the multilayer pad 
according to claim 31 to 39 characterized 
by forming further at least the buffer layer 
of the arbitrary individual which has a 
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mosaic array on any one film in an 
insulator layer between the 2nd layer. 
[Claim 41] The aforementioned buffer layer 
is the manufacture method of the 
semiconductor device possessing the above 
1st and the multilayer pad according to 
claim 40 characterized by forming so that it 
may have the mosaic array structure where 
have the mosaic array structure same on 
an insulator layer between the 2nd layer, 
or shift to a zigzag method and it is located. 
[Claim 42] It is the manufacture method of 
the semiconductor device which the 
interval between two buffer layers in which 
the aforementioned buffer layer carried out 
mutual contiguity is 0.7*0.8 micrometers, 
and possessed the claim 40 characterized 
by forming each so that it may have width 
of face of 0.4*0.6 micrometers, or the 
multilayer pad given in either of 41. 
[Claim 43] The aforementioned buffer layer 
is the manufacture method of the 
semiconductor device possessing the 
multilayer pad according to claim 40 to 42 
characterized by forming by the insulator 
layer and the matter of a different kind 
between the above 1st or the 3rd layer. 
[Claim 44] The aforementioned matter of a 
different kind is the manufacture method 
of the semiconductor device possessing the 
aluminium alloy, the copper alloy, and the 
multilayer pad according to claim 43 by 
which it is characterized [ any which were 
chosen in contest polysilicon, that it is one, 
and ]. 

[Claim 45] The manufacture method of the 
semiconductor device possessing the 
multilayer pad according to claim 31 to 44 
characterized by forming through the 
process which forms a conductive film all 
over the aforementioned insulator layer 
between the 2nd layer which included the 
1st beer hall of the above for the 
aforementioned 1st conductivity plug, and 
the process which gives a CMP process and 
carries out flattening of the aforementioned 
conductive film. 

[Claim 46] The manufacture method of the 



semiconductor device which possessed the 
multilayer pad characterized by to include 
the process which forms the 3rd 
conductivity pad in the 1st on the 
aforementioned insulator layer between 
the 3rd layer, and the predetermined 
portion of the 2nd field so that it might 
connect with the process which is 
characterized by to provide the following, 
and which forms an insulator layer 
between the 3rd layer, the process which 
forms the 2nd conductivity plug in the 2nd 
beer hall of the above, and this 2nd 
conductivity plug. The process which forms 
an insulator layer between the 1st layer all 
over the connection section which connects 
the pad formation section which is the 1st 
field on a semiconductor substrate, and the 
cell formation section which is the 2nd field 
and the pad formation section, and the cell 
formation section which is the 3rd field. 
The process which forms the 1st 
conductivity pad in the 2nd field on an 
insulator layer between this 1st layer. The 
process which forms an insulator layer 
between the 2nd layer which the 1st beer 
hall of a bar configuration possessed on the 
aforementioned insulator layer between 
the 1st layer which included this 1st 
conductivity pad. It is the 2nd beer hall of a 
bar configuration on the aforementioned 
insulator layer between the 2nd layer 
which included the process which forms the 
2nd conductivity pad in the 2nd field on the 
aforementioned insulator layer between 
the 2nd layer, and this 2nd conductivity 
pad so that it might connect with the 
process which forms the 1st conductivity 
plug in this 1st beer hall, and this 1st 
conductivity plug. 

[Claim 47] the [ the above 1st or ] - the 
manufacture method of the semiconductor 
device possessing the multilayer pad 
according to claim 46 characterized by 
forming 3 conductivity pad by the 
aluminium alloy or the copper alloy 
[Claim 48] The manufacture method of the 
semiconductor device possessing the claim 
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46 characterized by forming the above 1st 
and the 2nd conductivity plug by any which 
were chosen in the tungsten, the 
aluminium alloy, or the copper alloy, or one, 
or the multilayer pad given in either of 47. 
[Claim 49] The manufacture method of the 
semiconductor device which possessed the 
multilayer pad according to claim 48 
characterized by including further the 
process which forms the 1st and the 2nd 
barrier-metal film in the above 1st and the 
2nd beer hall when the above 1st and the 
2nd conductivity plug were formed with a 
tungsten. 

[Claim 50] The above 1st and the 2nd 
barrier-metal film are the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 49 characterized by forming in 
titanium / titanium-nitride cascade- screen 
structure. 

[Claim 51] the [ the above 1st or ] the [ of 
each above before 3 conductivity pad 
formation / the 1st or ] - the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 46 to 50 characterized by including 
further the process which forms the 
antireflection film of a titanium nitride or 
titanium / titanium- nitride laminated 
structure on 3 conductivity pad 
[Claim 52] The manufacture method of the 
semiconductor device possessing the 
multilayer pad according to claim 46 to 51 
characterized by forming through the 
process which forms a conductive film all 
over the aforementioned insulator layer 
between the 2nd layer which included the 
1st beer hall of the above for the 
aforementioned 1st conductivity plug, and 
the process which gives a CMP process and 
carries out flattening of the aforementioned 
conductive film. 

[Claim 53] The manufacture method of a 
semiconductor device characterized by 
providing the following. The process which 
forms an insulator layer between the 4th 
layer which the wide beer hall possessed on 



the aforementioned insulator layer 
between the 3rd layer which included the 
aforementioned 3rd conductivity pad after 
the process which forms the 
aforementioned 3rd conductivity pad. The 
process which forms the 4th conductivity 
pad in the 1st on the aforementioned 
insulator layer between the 4th layer 
which included the aforementioned wide 
beer hall so that it might connect with the 
aforementioned 3rd conductivity pad, and 
the 2nd field predetermined portion. The 
multilayer pad according to claim 46 to 52 
characterized by **(ing) and also including. 
[Claim 54] The manufacture method of the 
semiconductor device which possessed the 
multilayer pad characterized by including 
the process which forms the 3rd 
conductivity pad in the predetermined 
portion on the aforementioned insulator 
layer between the 3rd layer so that it might 
connect with the process which is 
characterized by providing the following, 
and which forms an insulator layer 
between the 3rd layer, the process which 
forms the 2nd conductivity plug in the 2nd 
beer hall of the above, and this 2nd 
conductivity plug. The process which forms 
an insulator layer between the 1st layer on 
a semiconductor substrate. The process 
which forms in a center section the 1st 
conductivity pad which two or more 
penetration holes possessed between this 
1st layer at the predetermined portion on 
an insulator layer. The process which forms 
an insulator layer between the 2nd layer 
which the 1st beer hall possessed on the 
aforementioned insulator layer between 
the 1st layer which included this 1st 
conductivity pad. It is the 2nd beer hall on 
the aforementioned insulator layer 
between the 2nd layer which included the 
process which forms the 2nd conductivity 
pad of a closed-contour form with which the 
wide penetration hole was formed in the 
center section on the aforementioned 
insulator layer between the 2nd layer, and 
this 2nd conductivity pad so that it might 
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connect with the process which forms the 
1st conductivity plug in this 1st beer hall, 
and this 1st conductivity plug. 
[Claim 55] the [ the above 1st or ] - the 
manufacture method of the semiconductor 
device possessing the multilayer pad 
according to claim 54 characterized by 
forming 3 conductivity pad by the 
aluminium alloy or the copper alloy 
[Claim 56] The manufacture method of the 
semiconductor device possessing the claim 
54 characterized by forming the above 1st 
and the 2nd conductivity plug by any which 
were chosen in the tungsten, the 
aluminium alloy, and the copper alloy, or 
one, or the multilayer pad given in either of 
55. 

[Claim 57] The manufacture method of the 
semiconductor device which possessed the 
multilayer pad according to claim 56 
characterized by including further the 
process which forms the 1st and the 2nd 
barrier-metal film in the above 1st and the 
2nd beer hall when the above 1st and the 
2nd conductivity plug were formed with a 
tungsten. 

[Claim 58] The above 1st and the 2nd 
barrier* metal film are the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 57 characterized by forming in 
titanium / titanium- nitride laminated 
structure. 

[Claim 59] the [ the above 1st or ] - the [ of 
each above before 3 conductivity pad 
formation / the 1st or ] - the manufacture 
method of the semiconductor device 
possessing the multilayer pad according to 
claim 54 to 58 characterized by including 
further the process which forms the 
antireflection film of a titanium nitride or 
titanium / titanium- nitride laminated 
structure on 3 conductivity pad 
[Claim 60] The manufacture method of the 
semiconductor device possessing the 
multilayer pad according to claim 54 to 59 
characterized by the 1st conductivity pad 
interval between two penetration holes by 



which mutual contiguity was carried out in 
the aforementioned penetration hole 
provided in the aforementioned 1st 
conductivity pad forming so that it may 
have the width of face whose each is 2-6 
micrometers by 1-2 micrometers. 
[Claim 61] The manufacture method of the 
semiconductor device possessing the 
multilayer pad according to claim 54 to 60 
characterized by forming the 
aforementioned 1st conductivity pad of a 
portion connected with the aforementioned 
1st conductivity plug so that it may have 
width of face of 2-5 micrometers. 
[Claim 62] The manufacture method of a 
semiconductor device characterized by 
providing the following. The process which 
forms an insulator layer between the 4th 
layer which the wide beer hall possessed on 
the aforementioned insulator layer 
between the 3rd layer which included the 
aforementioned 3rd conductivity pad after 
the process which forms the 
aforementioned 3rd conductivity pad. The 
process which forms the 4th conductivity 
pad in the predetermined portion on the 
aforementioned insulator layer between 
the 4th layer which included the 
aforementioned wide beer hall so that it 
might connect with the aforementioned 3rd 
conductivity pad. The multilayer pad 
according to claim 54 to 61 characterized 
by **(ing) and also including. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to a 
semiconductor device and its manufacture 
method, and relates to the semiconductor 
device possessing the multilayer pad which 
the structure of a bonding pad is optimized 
[ pad ] and may make crack initiation 
minimize especially, and its manufacture 
method. 
[0002] 
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[Description of the Prior Art] In a dee 
submicron (deep submicron) time, 
application of the 

multilayer- interconnection process which 
combined W-plug, aluminum "flow, and the 
CMP (chemical mechanical polishing) 
process on the occasion of semiconductor 
manufacture is required inevitably. 
[0003] Thus, when applying W-plug process 
to a multilayer-interconnection process, it 
is desirable to unify the size of a contact 
hole or a beer contact hole on the occasion 
of manufacture of a semiconductor device 
because of application of the CMP process 1 
of W-plug. For that purpose, it is necessary 
to form the bonding pad of different 
structure from the bonding pad which has 
the existing wide (wide) beer contact hole. 
[0004] If CMP processing of the tungsten 
(W) is carried out where a bonding pad is 
made to be the same as that of the existing 
structure, this A lot of particles (particle), 
such as an etching by-product (byproduct) 
and a slurry (slurry), remain to a pad field 
boundary part. It is for preventing the 
defect of electric resistance . of the 
phenomenon by which MISHINGU 
(missing) is carried out in a pad interface 
by a cold ball exfoliating from a pad front 
face by the adhesive agent at the time of 
wirebonding, and a bonding pad increasing. 
[0005] Drawing 30 is the cross section 
having shown the structure of the 
semiconductor device possessing the 
conventional multilayer pad relevant to 
application of W plug process. This cross 
section illustrates for convenience only the 
structure of the pad formation section 
related this invention and directly, with 
reference to this, roughly classifies the 
manufacture method into a three -stage, 
and explains it briefly. 
[0006] The 1st phase forms and carries out 
flattening of the insulator layer 22 to the 
pad formation section on a field oxide film, 
a transistor, and the semiconductor 
substrate that the capacitor possessed 
between the 1st layer. Subsequently, 



aluminum alloy or the 1st conductivity pad 
24 of the quality of Cu alloy is formed in 
the pad formation section on an insulator 
layer 22, and between the 1st layer which 
included the 1st conductivity pad 24, after 
forming the insulator layer 28 between the 
2nd layer of the oxide-film quality of the 
material on an insulator layer 22, 
flattening of this is carried out. 
Subsequently, selection etching of the 
insulator layer 28 is carried out between 
the 2nd layer, and two or more 1st beer 
halls 26 are formed so that the 
predetermined portion of 1st conductivity 
pad 24 front face may be exposed for 
connection to the 2nd conductivity pad 
formed henceforth. Subsequently, W which 
is a consecutiveness process In order to 
perform smoothly the conductive film 
vacuum evaporationo process of the quality 
of the material, the barrier-metal film (not 
shown) of titanium / titanium-nitride 
(Ti/TiN) laminated structure is 
alternatively formed only in a beer hall 26. 
Subsequently, between the 2nd layer which 
included the 1st beer hall 26, on an 
insulator layer 28, a CVD process is given, 
the conductive film of W quality of the 
material is formed, flattening of this 
conductive film is carried out according to a 
CMP process, and the IstW plug 27 is 
formed in the 1st beer hall 26. 
[0007] The 2nd phase forms the 2nd 
conductivity pad 30 of the quality of 
aluminum alloy, or the quality of Cu alloy 
in the predetermined portion on an 
insulator layer 28 between the 2nd layer, 
and forms an insulator layer 34 on an 
insulator layer 28 by the same method as 
the process shown in the 1st phase between 
the 3rd layer which the 2nd beer hall 32 
possessed between the 2nd layer which the 
2nd conductivity pad 30 has so that it may 
connect with the IstW plug 27 electrically. 
Then, the 2ndW plug 33 is formed in the 
2nd beer hall 32. 

[0008] The 3rd phase forms the 3rd 
conductivity pad 36 of the quality of 
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aluminum alloy, or the quality of Cu alloy 
in the predetermined portion on an 
insulator layer 34 between the 3rd layer so 
that it may connect with the 2ndW plug 33 
electrically. A protective coat 38 is formed 
on an insulator layer 34 between the 3rd 
layer with the predetermined portion of the 
3rd conductivity pad 36 so that the front 
face of the 3rd conductivity pad 36 of the 
portion used for the pad window region 
(portion in which Au ball or Au bump is 
formed at the time of wirebonding) 40 may 
be exposed. The manufacturing process of 
the multilayer pad of a semiconductor 
device is ended. 

[0009] Drawing 31 is the plan which looked 
at the semiconductor device which has the 
multilayer pad manufactured according to 
the aforementioned process from the top. 
the [ namely, / the 1st formed in the pad 
window region 40 lower part, or ] - 3 
conductivity pads 24, 30, and 36 It comes to 
be electrically connected through an 
insulator layer 28, the beer hall 26 in 34, 
and the W plugs 27 and 33 formed in 32 
between the 2nd and the 3rd layer. It turns 
out that the semiconductor device is formed 
so that wirebonding of a conductive pad 
and the lead may be carried out through 
the pad window region 40 defined on the 
3rd conductivity pad 36. 
[00 10] Here, drawing 30 is the cross section 
which cut the H portion of drawing 31 , the 
pad formation section with sign 10a is 
shown, and sign 10b shows the connection 
section between a cell and pad formation 
section 10a. 
[0011] 

[Problem(s) to be Solved by the Invention] 
However, although until can prevent the 
phenomenon of electric resistance of the 
phenomenon and bonding pad which a gold 
ball exfoliates from a pad front face, and 
are lost in a pad interface at the time of 
wirebonding increasing to some extent 
when forming the multilayer pad of a 
semiconductor device so that it may have 
the cross-section structure shown in 



drawling 30 according to such a process, the 
problem which a degree is shown in 
semiconductor package manufacture 
process occurs. 

[0012] In order that a conductive pad may 
receive mechanical stress (mechanical 
stress) by probing (probing) on the occasion 
of the electrical property test of the 
semiconductor product finally 

manufactured, a crack 42 occurs on a layer 
insulation film, such a phenomenon a 
pad aperture - an up conductivity pad and 
a lead (not shown) ■■ mutual " when giving 
the wirebonding process for making it 
connect electrically, it generates similarly 
[0013] When the conductive pad of the good 
quality of aluminum alloy of elasticity is 
inserted relatively between strong layer 
insulation films and stress is added in the 
direction of an arrow of drawing 30 , 
deformation (distortion) occurs in a 
conductive pad in primary, and, for this 
reason, the crack 42 of a pad and a layer 
insulation film generates this. This can be 
called the same ** as glass breaks when 
glass is completely placed and stepped on 
between two floor cushions. 
[0014] Thus, since serious problems, such 
as an assembly property fall of poor 
wirebonding and a semiconductor package, 
are caused when a crack 42 occurs on a 
layer insulation film, the remedy to this is 
demanded. 

[0015] It was made in order that this 
invention might solve the above-mentioned 
trouble, and by changing the pad structure 
of the semiconductor device which has a 
multilayer interconnection, the purpose 
tends to prevent the crack of the layer 
insulation film caused by probing at the 
time of evaluation of wirebonding or an 
electrical property, and tends to offer the 
semiconductor device possessing the 
multilayer pad which can secure the 
reliability of the assembly property 
improvement of a semiconductor package, 
and an element item, and its manufacture 
method. 
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[0016] 

[Means for Solving the Problem] The 
insulator layer between the 1st layer 
formed on the semiconductor substrate in 
the 1st mode of this invention, The 1st 
conductivity pad of a configuration which 
was formed in the predetermined portion 
on an insulator layer, and was extended for 
a long time along with the whole surface 
side outline section of pad window region 
between this 1st layer, The insulator layer 
between the 2nd layer which the 1st beer 
hall possessed between the 1st layer which 
included the 1st conductivity pad so that it 
might be formed on an insulator layer and 
the predetermined portion of the 1st 
conductivity pad front face might be 
exposed, The 2nd conductivity pad of a 
configuration which was formed in the 
predetermined portion on an insulator 
layer between the 2nd layer so that it 
might connect with the 1st conductivity 
plug formed in the 1st beer hall, and the 
1st conductivity plug, and was extended for 
a long time along with the whole surface 
side outline section of pad window region, 
The insulator layer between the 3rd layer 
which the 2nd beer hall possessed between 
the 2nd layer which included the 2nd 
conductivity pad so that it might be formed 
on an insulator layer and the 
predetermined portion of the 2nd 
conductivity pad front face might be 
exposed, The semiconductor device 
possessing the multilayer pad equipped 
with the 3rd conductivity pad formed in the 
predetermined portion on an insulator 
layer between the 3rd layer so that it might 
connect with the 2nd conductivity plug 
formed in the 2nd beer hall and the 2nd 
conductivity plug is offered. 
[0017] At this time, the semiconductor 
device possessing the multilayer pad can 
also be formed so that it may have the 1st 
of the pad window region lower part, and 
the structure where the buffer layer of the 
arbitrary individual which has a mosaic 
array was further formed on any one film 



at least in the insulator layer between the 
2nd layer. 

[0018] Moreover, the insulator layer 
between the 1st layer formed in the 2nd 
mode of this invention all over the 
connection section which connects the pad 
formation section which is the 1st field on a 
semiconductor substrate, and the cell 
formation section which is the 2nd field 
and the pad formation section, and the cell 
formation section which is the 3rd field, It 
is formed on an insulator layer between the 
1st layer which included the 1st 
conductivity pad formed in the 2nd field on 
an insulator layer between the 1st layer, 
and the 1st conductivity pad. The insulator 
layer between the 2nd layer which the 1st 
beer hall of a bar configuration possessed 
so that the predetermined portion of the 
1st conductivity pad front face might be 
exposed, The 2nd conductivity pad formed 
in the 2nd field on an insulator layer 
between the 2nd layer so that it might 
connect with the 1st conductivity plug 
formed in the 1st beer hall, and the 1st 
conductivity plug, The insulator layer 
between the 3rd layer which the 2nd beer 
hall of a bar configuration possessed 
between the 2nd layer which included the 
2nd conductivity pad so that it might be 
formed on an insulator layer and the 
predetermined portion of the 2nd 
conductivity pad front face might be 
exposed, The semiconductor device 
possessing the multilayer pad equipped 
with the 3rd conductivity pad continued 
and formed in the 1st on an insulator layer 
and the predetermined portion of the 2nd 
field between the 3rd layer so that it might 
connect with the 2nd conductivity plug 
formed in the 2nd beer hall and the 2nd 
conductivity plug is offered. 
[0019] Moreover, the insulator layer 
between the 1st layer formed on the 
semiconductor substrate in the 3rd mode of 
this invention, The 1st conductivity pad 
which it was formed on the insulator layer 
between the 1st layer, and two or more 
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penetration holes possessed in the center 
section, The insulator layer between the 
2nd layer which the 1st beer hall possessed 
between the 1st layer which included the 
1st conductivity pad so that it might be 
formed on an insulator layer and the 
predetermined portion of the 1st 
conductivity pad front face of a pad window 
region outline might be exposed, The 2nd 
conductivity pad of a closed- contour form 
with which it was formed on the insulator 
layer between the 2nd layer so that it 
might connect with the 1st conductivity 
plug formed in the 1st beer hall, and the 
1st conductivity plug, and the wide 
penetration hole was formed in the center 
section, The insulator layer between the 
3rd layer which the 2nd beer hall possessed 
between the 2nd layer which included the 
2nd conductivity pad so that it might be 
formed on an insulator layer and the 
predetermined portion of the 2nd 
conductivity pad front face might be 
exposed, The semiconductor device 
possessing the multilayer pad equipped 
with the 3rd conductivity pad formed in the 
predetermined portion on an insulator 
layer between the 3rd layer so that it might 
connect with the 2nd conductivity plug 
formed in the 2nd beer hall and the 2nd 
conductivity plug is offered. 
[0020] Moreover, the process which forms 
an insulator layer between the 1st layer on 
a semiconductor substrate in the 4th mode 
of this invention, The process which forms 
the 1st conductivity pad of a configuration 
extended for a long time along with the 
whole surface side outline section of pad 
window region by the predetermined 
portion on an insulator layer between the 
1st layer, The process which forms an 
insulator layer on an insulator layer 
between the 2nd layer which the 1st beer 
hall possessed between the 1st layer which 
included the 1st conductivity pad, The 
process which forms the 1st conductivity 
plug in the 1st beer hall, and the process 
which forms the 2nd conductivity pad of a 



configuration extended for a long time 
along with the whole surface side outline 
section of pad window region by the 
predetermined portion on an insulator 
layer between the 2nd layer so that it 
might connect with the 1st conductivity 
plug, The process which forms an insulator 
layer on an insulator layer between the 3rd 
layer which the 2nd beer hall possessed 
between the 2nd layer which included the 
2nd conductivity pad, The manufacture 
method of a semiconductor device including 
the process which forms the 3rd 
conductivity pad in the predetermined 
portion on the insulator layer between the 
3rd layer is offered so that it may connect 
with the process which forms the 2nd 
conductivity plug in the 2nd beer hall, and 
the 2nd conductivity plug. 
[0021] Moreover, the process which forms 
an insulator layer between the 1st layer in 
the 5th mode of this invention all over the 
connection section which connects the pad 
formation section which is the 1st field on a 
semiconductor substrate, and the cell 
formation section which is the 2nd field 
and the pad formation section, and the cell 
formation section which is the 3rd field, 
The process which forms the 1st 
conductivity pad in the 2nd field on an 
insulator layer between the 1st layer, The 
process which forms an insulator layer on 
an insulator layer between the 2nd layer 
which the 1st beer hall of a bar 
configuration possessed between the 1st 
layer which included the 1st conductivity 
pad, The process which forms the 1st 
conductivity plug in the 1st beer hall, and 
the process which forms the 2nd 
conductivity pad in the 2nd field on an 
insulator layer between the 2nd layer so 
that it may connect with the 1st 
conductivity plug, The process which forms 
an insulator layer on an insulator layer 
between the 3rd layer which the 2nd beer 
hall of a bar configuration possessed 
between the 2nd layer which included the 
2nd conductivity pad, The manufacture 
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method of a semiconductor device including 
the process which forms the 3rd 
conductivity pad in the 1st on the insulator 
layer between the 3rd layer and the 
predetermined portion of the 2nd field is 
offered so that it may connect with the 
process which forms the 2nd conductivity 
plug in the 2nd beer hall, and the 2nd 
conductivity plug. 

[0022] Moreover, the process which forms 
an insulator layer between the 1st layer on 
a semiconductor substrate in the 6th mode 
of this invention, The process which forms 
in a center section the 1st conductivity pad 
which two or more penetration holes 
possessed between the 1st layer at the 
predetermined portion on an insulator 
layer, The process which forms an insulator 
layer on an insulator layer between the 2nd 
layer which the 1st beer hall possessed 
between the 1st layer which included the 
1st conductivity pad, The process which 
forms the 1st conductivity plug in the 1st 
beer hall, and the process which forms the 
2nd conductivity pad of a closed- contour 
form with which the wide penetration hole 
was formed in the center section on the 
insulator layer between the 2nd layer so 
that it might connect with the 1st 
conductivity plug, The process which forms 
an insulator layer on an insulator layer 
between the 3rd layer which the 2nd beer 
hall possessed between the 2nd layer which 
included the 2nd conductivity pad, The 
manufacture method of a semiconductor 
device including the process which forms 
the 3rd conductivity pad in the 
predetermined portion on the insulator 
layer between the 3rd layer is offered so 
that it may connect with the process which 
forms the 2nd conductivity plug in the 2nd 
beer hall, and the 2nd conductivity plug. 
[0023] As a result of manufacturing the 
semiconductor device possessing the 
multilayer pad so that it may have the 
above structures, at the time of probing for 
the characterization of the time of 
wirebonding, or a product, even if stress is 



added to a conductive pad, it becomes 
possible to distribute this appropriately, 
and the crack initiation in a layer 
insulation film can be minimized. 
[0024] 

[Embodiments of the Invention] Hereafter, 
the form of operation of this invention is 
explained in detail using a drawing, this 
invention minimizes the crack initiation of 
the layer insulation film under the 
conductive pad which makes a bonding pad 
by making the bonding pad structure of the 
semiconductor device which applied W plug 
process and the CMP process optimize. It 
explains in detail below. 
[0025] The structure where the bonding 
pad by this invention was optimized can 
roughly be classified into five. The cross 
section having shown the structure of a 
semiconductor device where drawing 1 
possessed the multilayer pad by the 1st 
operation form of this invention, The cross 
section having shown the structure of a 
semiconductor device where drawing 6 
possessed the multilayer pad by the 2nd 
operation form of this invention, The cross 
section having shown the structure of a 
semiconductor device where drawing 8 
possessed the multilayer pad by the 3rd 
operation form of this invention, The cross 
section and drawing 13 which showed the 
structure of a semiconductor device where 
drawing 10 possessed the multilayer pad 
by the 4th operation form of this invention 
are the cross section having shown the 
structure of the semiconductor device 
possessing the multilayer pad by the 5th 
operation form of this invention. 
[0026] (I) The 1st operation form is 
explained with reference to the cross 
section of the 1st operation form **** and 
drawing 1 . According to drawing 1 , the 
semiconductor device possessing the 
multilayer pad by the 1st operation form of 
this invention is constituted as follows 
greatly. 

[0027] An insulator layer 122 is formed 
between the 1st layer on a field oxide film, 
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a transistor, and the semiconductor 
substrate 120 that the capacitor possessed. 
The 1st conductivity pad 124 of a 
configuration extended for a long time 
along with the whole surface side outline 
section of the pad window region 140 is 
formed in the pad formation section on an 
insulator layer 122 (for example, 
predetermined portion on the insulator 
layer between the 1st layer of the field 
oxide-film upper part section) between this 
1st layer. An insulator layer 128 is formed 
between the 1st layer which included this 
1st conductivity pad 124 between the 2nd 
layer which the 1st beer hall 126 possessed 
so that the predetermined portion of 1st 
conductivity pad 124 front face might be 
exposed on an insulator layer 122. 
[0028] The 1st conductivity plug 127 is 
formed in the 1st beer hall 126. The 2nd 
conductivity pad 130 of a configuration 
extended for a long time along with the 
whole surface side outline section of the 
pad window region 140 so that it might 
connect with the^ predetermined portion on 
an insulator layer 128 with the 1st 
conductivity plug 127 between the 2nd 
layer is formed. An insulator layer 134 is 
formed between the 2nd layer which 
included the 2nd conductivity pad 130 
between the 3rd layer which the 2nd beer 
hall 132 possessed so that the 
predetermined portion of the front face of 
the 2nd conductivity pad 130 might be 
exposed on an insulator layer 128. The 2nd 
conductivity plug 133 is formed in the 2nd 
beer hall 132 of the above. 
[0029] The 3rd conductivity pad 136 is 
formed so that it may connect with the 
predetermined portion on an insulator 
layer 134 with the 2nd conductivity plug 
133 between the 3rd layer, and between the 
3rd layer which included this 3rd 
conductivity pad 136, a protective coat 138 
is formed so that the predetermined 
portion of the front face of the 3rd 
conductivity pad 136 may be exposed on an 
insulator layer 134. Here, the surface 



outcrop of the 3rd conductivity pad 136 
serves as the pad window region 140 to 
which wirebonding of a conductive pad and 
the lead is henceforth carried out at the 
time of manufacture of a package. 
[0030] Drawing 2 or drawing 5 is the plan 
which looked at the semiconductor device 
which the multilayer pad shown in 
drawing 1 possessed from the top. If the 
pad window region 140 is formed in a 
rectangle and the 3rd conductivity pad 136 
is removed, it turns out that the conductive 
pad is not formed at the pad window region 
140 lower part. 

[0031] A difference appears in the structure 
of the 1st and the 2nd conductivity pads 
124 and 130 little by little with each plan. 
This is because it can also form so that the 
1st and the 2nd conductivity pads 124 and 
130 may be formed so that it may be 
extended for a long time along with the 
whole surface side of the pad window 
region 140, or they may be extended for a 
long time along with the whole surface side 
of the pad window region 140 as shown in 
drawing 4 , as shown in drawing 2 , and the 
ends may have the structure of the pad 
window region 140 where only a 
predetermined portion surrounds a side on 
the other hand. 

[0032] this time - the [ the 1st or ] - 
although the layout arrangement on the 
1st 3 conductivity pads 124, 130, and 136 
are made to connect with electrically, and 
the front face of the 2nd beer hall 126 and 
132 can apply various forms, as shown in 
drawing 2 and drawing 4 , it can also form 
so that it may have edge array (edge array) 
structure, and it can also form so that it 
may have a bar (bar) form, as shown in 
drawing 3 and drawing 5 
[0033] Although it is formed drawing so 
that the 1st and the 2nd beer hall 126 and 
132 may shift mutually zigzag within the 
insulator layer 128 between the 2nd layer, 
and the insulator layer 134 between the 
3rd layer, depending on the case, you may 
form between the 2nd and the 3rd layer so 
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that the 1st or 2nd beer hall 126 and 132 
may be located on a mutual straight line 
within an insulator layer 128 and 134. 
[0034] Here, drawing 1 is what showed the 
cross-section structure which cut drawing 2 
or the H portion of drawing 5 , sign 100a 
shows the pad formation section, and sign 
100b shows the connection section between 
a cell and the pad formation section. And 
the semiconductor device possessing the 
multilayer pad of the aforementioned 
structure is manufactured through the 
following three-stage. This is explained 
with reference to the cross section 
according to process shown in drawing 15 
or drawing 17 . 

[0035] As the 1st phase, as shown in 
drawing 15 , after forming and carrying out 
flattening of the insulator layer 122 
between the 1st layer with a thickness of 
9000-12000A, aluminum alloy or the 
conductive film of the quality of Cu alloy is 
formed all over the at the thickness of 5500 
- 6500 ONGUSU 1 loam on a field oxide 
film, a transistor, and the semiconductor 
substrate 120 that the capacitor possessed. 
Subsequently, the antireflection film (not 
shown) of TiN or a Ti/TiN laminated 
structure is formed on this conductive film 
at the thickness of 200-350A, and selection 
etching of the conductive film is carried out 
using the etching mask which limits the 
whole surface side outline section of the 
pad window region 140. Consequently, the 
1st conductivity pad 124 which has width 
of face (w) of 2*5 micrometers extended for 
a long time by the longitudinal direction 
along with the whole surface side outline 
section of the pad window region 140 is 
formed. 

[0036] Subsequently, between the 1st layer 
which included the 1st conductivity pad 
124, on an insulator layer 122, selection 
etching of the insulator layer 128 is carried 
out between the 2nd layer so that the 
predetermined portion of 1st conductivity 
pad 124 front face may be exposed 
according to an optical etching process, 



after forming the insulator layer 128 
between the 2nd layer of the oxide film 
quality of the material in the thickness of 
15000* 17000A and carrying out flattening 
of this, and the 1st beer hall 126 is formed 
in an insulator layer 128. 
[0037] Henceforth, between the 2nd layer 
which included the 1st beer hall 126, after 
forming conductive matter, such as W 
(tungsten), aluminum alloy, and Cu alloy, 
by CVD on an insulator layer 128, 
flattening of this is carried out according to 
a CMP process, and the 1st conductivity 
plug 127 is formed in the 1st beer hall 126. 
When the conductive plug 127 is formed by 
W at this time, in order to raise a 
membraneous vacuum evaporationo 
property, it is good to form further the 
barrier-metal film (not shown) of Ti/TiN 
cascade-screen structure in the 1st beer 
hall 126. 

[0038] As the 2nd phase, as shown in 
drawing 16 , the 2nd conductivity pad 130 
of structure extended [ between the 2nd 
layer ] by the predetermined portion on an 
insulator layer 128 at the longitudinal 
direction along with the whole surface side 
outline section of the pad window region 
140 by the same method with the 1st phase 
so that it might connect with the 1st 
conductivity plug 127 is formed. Also in 
this case, the 2nd conductivity pad 130 is 
formed so that it may have width of face 
(w) of 2-5 micrometers, and the 
antireflection film (not shown) is formed on 
the 2nd conductivity pad 130. 
[0039] Subsequently, between the 2nd layer 
which included the 2nd conductivity pad 
130, on an insulator layer 128, the 
insulator layer 134 between the 3rd layer 
of the oxide-film quality of the material is 
formed in the thickness of 14000- 16000A, 
selection etching of the insulator layer 134 
is carried out between the 3rd layer so that 
the predetermined portion of 2nd 
conductivity pad 130 front face may be 
exposed according to an optical etching 
process, and the 2nd beer hall 132 is 
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formed in an insulator layer 134. 
[0040] Subsequently, between the 3rd layer 
which included the 2nd beer hall 132, the 
conductive matter which uses CVD and 
consists of W, an aluminum alloy, and a Cu 
alloy on an insulator layer 134 is formed, 
flattening of this is carried out according to 
a CMP process, and the 2nd conductivity 
plug 133 is formed in the 2nd beer hall 132. 
When the conductive plug 133 is formed by 
W also in this case, in order to raise a 
membraneous vacuum evaporationo 
property, it is good to form further the 
barrier-metal film (not shown) of Ti/TiN 
cascade-screen structure in the 2nd beer 
contact hole 132 interior. 
[0041] As the 3rd phase, as shown in 
drawing 17 , the 3rd conductivity pad 136 
which the antireflection film possessed by 
the same method as the process it was 
indicated between the 3rd layer that 
connected with the 2nd conductivity plug 
133 to the predetermined portion on an 
insulator layer 134 in the 1st phase is 
formed. Subsequently, between the 3rd 
layer which included the 3rd conductivity 
pad 136 so that the predetermined portion 
of 3rd conductivity pad 136 front face 
might be exposed, a protective coat 138 is 
formed on an insulator layer 134, and 
manufacture of the multilayer pad 100 of 
the semiconductor device which has a 
multilayer interconnection is ended. 
[0042] Even if it changes bonding into the 
state of inclining toward one side on the 
occasion of wirebonding with such 
structure, without a ball aligning correctly 
at the central point of the pad window 
region 140 Since the 1st and the 2nd 
conductivity pad are formed only in the 
whole surface side of the pad window 
region 104 when based on the fourth page 
of pad window region, the rate of crack 
initiation of a layer insulation film also 
decreases [ the probability that the 
conductive pads 124 and 130 will receive 
stress ] to one fourth for a while about to 
1/4. 



[0043] (II) With reference to the cross 
section shown in drawing 6 , the 2nd 
operation form is explained below the 2nd 
operation form. The semiconductor device 
possessing the multilayer pad shown with 
this operation form If it removes that 
buffer- layer 224a of the arbitrary 
individual which has a mosaic array is 
further formed on any one film at least in 
insulator layers 222 and 228 between the 
1st of the pad window region 240 lower 
part, and the 2nd layer, since all are the 
same as that of the 1st operation form also 
also structurally in manufacturing process 
Here, only a different point from the 1st 
operation form is explained simple. 
[0044] Although the structure where 
buffer- layer 224a of an arbitrary individual 
was further formed only on the insulator 
layer 222 between the 1st layer is 
illustrated for convenience by drawing 6 , 
as already explained, buffer-layer 224a can 
be formed also on an insulator layer 228 
between the 2nd layer. 
[0045] Between the 1st and the 2nd layer, 
on an insulator layer 222,228, at this time, 
buffer- layer 224a can also be formed so 
that it may have the mosaic array 
structure same to mutual. Moreover, 
between the 1st and the 2nd layer, it can 
also form so that it may have an insulator 
layer 222 and the array structure where 
shift mutually zigzag and it is located in it 
on 228. 

[0046] In this case, the interval b between 
two buffer-layers 224a by which 
buffer-layer 224a adjoined mutually is 
0.7-0.8 micrometers, it is formed so that 
each may have width of face a of 0.4-0.6 
micrometers, and it is formed between the 
1st or the 3rd layer with the matter of a 
different kind distinguished from insulator 
layers 222, 228, and 234, for example, 
aluminum alloy, Cu alloy, and contest 
polysilicon. 

[0047] Drawing 7 is the plan which looked 
at the semiconductor device which the 
multilayer pad shown in drawing 6 
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possessed from the top. When it explains 
with reference to drawing 7 , it turns out 
that the pad window region 240 is formed 
in a rectangle, and it is formed in the pad 
window region 240 lower part with the 3rd 
conductivity pad 236 and buffer-layer 224a 
of an arbitrary individual. It is possible to 
make the 1st and the 2nd beer hall 232 and 
226 into edge array structure and a bar 
form also in this case. 
[0048] Here, drawing 6 is what showed the 
cross -section structure which cut the I-I 
portion of drawing 7 , sign 220a shows the 
pad formation section, and sign 200b shows 
the connection section between a cell and 
the pad formation section. 
[0049] And the semiconductor device 
possessing the multilayer pad of the 
aforementioned structure is manufactured 
through the following three-stage. This is 
explained with reference to the cross 
section according to process shown in 
drawing 18 or drawing 20 . Here, the 
premise that a buffer layer is formed only 
on an insulator layer 222 between the 1st 
layer as an example explains a process. 
[0050] As the 1st phase, as shown in 
drawing 18 , after forming the insulator 
layer 222 between the 1st layer with a 
thickness of 9000-12000A on a field oxide 
film, a transistor, and the semiconductor 
substrate 220 that the capacitor possessed 
and carrying out flattening, the 1st 
conductivity pad 224 of a configuration 
extended by the longitudinal direction 
along with the whole surface side outline 
section of the pad window region 240 on it 
and buffer-layer 224a of an arbitrary 
individual are formed. At this time, 
buffer-layer 224a and the 1st conductivity 
pad 224 are formed based on the design 
rule mentioned above. It is good to form 
simultaneously with the 1st conductivity 
pad 224, when it is going to form 
buffer-layer 224a with the same quality of 
the material as the 1st conductivity pad 
224, and when it is going to form according 
to the quality of the material distinguished 



from an insulator layer 222 between the 
1st layer, for example, conductive matter 
like contest polysilicon, it is good to form 
through a special film vacuum 
evaporationo process and an optical etching 
process. Subsequently, between the 1st 
layer which included the 1st conductivity 
pad 224, between the 2nd layer which the 
1st beer hall 226 possessed so that the 
predetermined portion of conductive pad 
224 front face might be exposed on an 
insulator layer 222, an insulator layer 228 
is formed in the thickness of 15000- 17000A, 
and the 1st conductivity plug 227 of W, 
aluminum alloy, and the quality of Cu alloy 
is formed in the 1st beer hall 226. At this 
time, when the 1st conductivity plug 227 is 
formed by W, in order to raise a 
membraneous vacuum evaporationo 
property, it is good to form further the 
barrier-metal film (not shown) of Ti/TiN 
cascade-screen structure in the 1st beer 
contact hole 126. 

[0051] As the 2nd phase, as shown in 
drawing 19 , the 2nd conductivity pad 230 
of a configuration extended by the 
longitudinal direction along with the whole 
surface side outline section of the pad 
window region 240 by the same method as 
the process shown in the predetermined 
portion on an insulator layer 228 in the 1st 
phase of the above between the 2nd layer is 
formed so that it may connect with the 1st 
conductivity plug 227. Subsequently, 
between the 2nd layer which included the 
2nd conductivity pad 230, between the 3rd 
layer which the 2nd beer hall 232 
possessed so that the predetermined 
portion of 2nd conductivity pad 230 front 
face might be exposed on an insulator layer 
228, an insulator layer 234 is formed in the 
thickness of 14000* 16000A, and the 2nd 
conductivity plug 233 of W, aluminum alloy, 
and the quality of Cu alloy is formed in the 
2nd beer hall 232. When the conductive 
plug 233 is formed by W also in this case, in 
order to raise a membraneous vacuum 
evaporationo property, it is good to form 



17 



JP1M86320A 



further the barrier- metal film (not shown) 
of Ti/TiN cascade-screen structure in the 
2nd beer contact hole 232. 
[0052] As the 3rd phase, as shown in 
drawing 20 , the 3rd conductivity pad 236 
is formed in the predetermined portion on 
an insulator layer 234 between the 3rd 
layer so that it may connect with the 2nd 
conductivity plug 233, a protective coat 238 
is formed on the predetermined portion of 
the 3rd conductivity pad 236, and the 
insulator layer 234 between the 3rd layer, 
and manufacture of the multilayer pad 200 
of a semiconductor device is ended so that 
the predetermined portion of conductive 
pad 236 front face may be exposed. 
[0053] Since the stress added from the 
outside can be distributed by buffer-layer 
224a when going on a process so that it 
may have such structure, crack initiation 
can be reduced. A layer insulation film and 
a buffer layer are the matter with which 
media differ mutually, and this is because 
the role which the absorption grades of 
stress differ and this makes ease stress is 
performed. 

[0054] (III) With reference to the cross 
section shown in drawing 8 , the 3rd 
operation form is explained below the 3rd 
operation form. These operation forms are 
the 1st and 2nd operation form and 
technology differentiated at the point of 
forming a multilayer pad on connection 
section (henceforth 2nd field) 300b 
connected with pad formation section 
(henceforth 1st field) 300a, and the cell 
formation section (henceforth the 3rd field) 
(not shown). Thus, a multilayer pad is 
formed in the connection section for 
opening the conductive pad and layer 
insulation film which make a bonding pad 
from external stress at the time of 
wirebonding or evaluation of an electric 
property. 

[0055] According to drawing 8 , the 
semiconductor device possessing the 
multilayer pad of the 3rd operation form of 
this invention is constituted as follows 



greatly. An insulator layer 322 is formed in 
the 1st or 3rd field on a field oxide film, a 
transistor, and the semiconductor 
substrate 320 that the capacitor possessed 
between the 1st layer, and the 1st 
conductivity pad 324 is formed in 2nd field 
300b on an insulator layer 322 between the 
1st layer. Between the 1st layer which 
included the 1st conductivity pad 324, 
between the 2nd layer which the 1st beer 
hall 326 possessed so that the 
predetermined portion of conductive pad 
324 front face might be exposed on an 
insulator layer 322, an insulator layer 328 
is formed and the 1st conductivity plug 327 
is formed in the 1st beer hall 326. Between 
the 2nd layer, the 2nd conductivity pad 330 
is formed in 2nd field 300b on an insulator 
layer 328 so that it may connect with the 
1st conductivity plug 327 electrically. An 
insulator layer 334 is formed between the 
2nd layer which included the 2nd 
conductivity pad 330 between the 3rd layer 
which the 2nd beer hall 332 possessed so 
that the predetermined portion of 2nd 
conductivity pad 330 front face might be 
exposed on an insulator layer 328. It 
migrates to the 1st on an insulator layer 
334, and the 2nd field between the 3rd 
layer, and the 3rd conductivity pad 336 
electrically connected with the 2nd 
conductivity plug 333 is formed, and 
between the 3rd layer which included the 
3rd conductivity pad 336, a protective coat 
338 is formed so that the predetermined 
portion of 3rd conductivity pad 336 front 
face may be exposed on an insulator layer 
334. Here, the outcrop of 3rd conductivity 
pad 336 front face shows the pad window 
region 340 to which wirebonding of a 
conductive pad and the lead is carried out 
at the time of future package manufactures. 
[0056] Drawing 9 is the plan which looked 
at the semiconductor device which the 
multilayer pad of drawing 8 possessed from 
the top. That is, it turns out that the pad 
window region 340 is formed in the right 
direction at 1st field 300a on a 
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semiconductor substrate, and the 1st and 
the 2nd conductivity pads 324 and 330 are 
electrically connected by the conductive 
plug by 2nd field 300b on a semiconductor 
substrate. 

[0057] Although it is manufactured so that 
drawing 9 may show the 1st and the 2nd 
beer hall 326 and 332 at this time, and it 
may have a bar form, a beer contact hole is 
manufactured in a bar form in this way for 
making the contact area of a beer contact 
hole increase, and decreasing contact 
resistance. 

[0058] And depending on the case, 
although the 1st and the 2nd beer contact 
holes 326 and 332 shift in the zigzag 
direction mutually within the insulator 
layer 328 between the 2nd layer, and the 
insulator layer 334 between the 3rd layer 
and it is formed with the aforementioned 
plan, you may form between the 2nd and 
the 3rd layer so that the 1st and the 2nd 
beer hall 326 and 332 may be mutually 
located on a straight line within an 
insulator layer 328 and 334. 
[0059] Here, drawing 8 shows the 
cross -section structure which cut the I- 1 
portion of drawing 9 , and, in sign 300a, the 
pad formation section of the 1st field and 
sign 300b show the connection section 
between the cell of the 2nd field, and the 
pad formation section. And the 
semiconductor device possessing the 
multilayer pad of the aforementioned 
structure is manufactured through the 
following three-stage. This is explained 
with reference to the cross section 
according to process shown in drawing 21 
or drawing 23 . 

[0060] the [ on the semiconductor substrate 
320 which the field oxide film, the 
transistor, and the capacitor possessed as 
shown in drawing 21 as the 1st phase / the 
1st or ] - on 3 fields, after forming and 
carrying out flattening of the insulator 
layer 322 between the 1st layer with a 
thickness of 9000-1 2000A, aluminum alloy 
or the conductive film of the quality of Cu 



alloy is formed all over the at the thickness 
of 5500-6500A And the antireflection film 
(not shown) of TiN or a Ti/TiN laminated 
structure is formed on this conductive film 
at the thickness of 200-350A. Subsequently, 
selection etching of the conductive film is 
carried out so that insulator layer 322 
between the 1st layer of 1st field (pad 
formation section) 300a front face may be 
exposed. Consequently, the 1st conductivity 
pad 324 is formed only in the 2nd field on 
an insulator layer 322 between the 1st 
layer. Subsequently, between the 1st layer 
which included the 1st conductivity pad 
324, on an insulator layer 322, selection 
etching of the insulator layer 328 is carried 
out between the 2nd layer, and the 1st beer 
hall 326 is formed in an insulator layer 328 
so that an optical etching process may be 
given after forming and carrying out 
flattening of the insulator layer 328 
between the 2nd layer of the oxide-film 
quality of the material to the thickness of 
15000- 17000A, and the predetermined 
portion of the 1st conductivity pad 324 
aforementioned front face may be exposed. 
Henceforth, between the 2nd layer which 
included the 1st beer hall 326, conductive 
matter, such as W, aluminum alloy, and Cu 
alloy, is formed by CVD on an insulator 
layer 328, a CMP process is given, 
flattening of this is carried out, and the 1st 
conductivity plug 327 is formed in the 1st 
beer hall 326. When the aforementioned 
conductive plug 327 is formed by W at this 
time, in order to raise a membraneous 
vacuum evaporationo property, it is good to 
form further the barrier-metal film (not 
shown) of Ti/TiN cascade -screen structure 
in the aforementioned 1st beer contact hole 
326. 

[0061] As the 2nd phase, as shown in 
drawing 22 , the 2nd conductivity pad 330 
is formed by the same method as the 
process shown to 2nd field 300b on an 
insulator layer 328 that it connects with 
the 1st conductivity plug 327 electrically in 
the 1st phase between the 2nd layer. 
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Subsequently, after forming and carrying 
out flattening of the insulator layer 334 
between the 3rd layer of the oxide-film 
quality of the material to the thickness of 
14000- 16000A on an insulator layer 328 
between the 2nd layer which included the 
2nd conductivity pad 330, Carry out 
selection etching of the insulator layer 334 
between the 3rd layer, and the 2nd beer 
hall 332 is formed in an insulator layer 334 
so that an optical etching process may be 
given and the predetermined portion of 2nd 
conductivity pad 330 front face may be 
exposed. The 2nd conductivity plug 333 of 
W, aluminum alloy, and the quality of Cu 
alloy is formed in this 2nd beer hall 332. 
When the conductive plug 333 is formed by 
W also in this case, in order to raise a 
membraneous vacuum evaporationo 
property, it is the 2nd beer contact hole 332. 
It is good to form further the barrier-metal 
film (not shown) of Ti/TiN cascade -screen 
structure inside. 

[0062] As the 3rd phase, as shown in 
drawing 23 , aluminum alloy or the 
conductive film of the quality of Cu alloy is 
formed in the 1st or 3rd field on an 
insulator layer 334 between the 3rd layer 
at the thickness of 5500-6500A, and the 
antireflection film (not shown) of TiN or a 
Ti/TiN laminated structure is formed on it 
at the thickness of 200-350A so that it may 
connect with the 2nd conductivity plug 333 
electrically. Subsequently, selection etching 
of an antireflection film and the conductive 
film is carried out so that the 
predetermined portion of insulator layer 
334 between the 3rd layer of the insulator 
layer 334 between the 3rd layer and 2nd 
field 300b of 1st field 300a front face may 
be exposed. Consequently, the 3rd 
conductivity pad 336 of the conductive film 
quality of the material is formed over the 
1st on an insulator layer 334, and the 
predetermined portion of the 2nd field 300a 
and 300b between the 3rd layer. Then, 
between the 3rd layer which included the 
3rd conductivity pad 336 so that the 



predetermined portion of 3rd conductivity 
pad 336 front , face might be exposed, a 
protective coat 338 is formed on an 
insulator layer 334, and manufacture of the 
multilayer pad 300 of the semiconductor 
device which has a multilayer 
interconnection is ended. 
[0063] When going on so that it may have 
such a process, at the time of probing for 
the characterization of the time of 
wirebonding, or a product, the pad 
formation section is wide opened from 
external stress, crack initiation can be 
minimized, and there is an advantage that 
the contact area of the 1st and the 2nd beer 
contact holes 326 and 332 becomes large, 
and contact resistance can moreover be 
decreased. 

[0064] (IV) With reference to the cross 
section shown in drawing 10 , the 4th 
operation form is explained below the 4th 
operation form. That is, as illustrated, the 
semiconductor device possessing the 
multilayer pad of the 4th operation form of 
this invention is constituted as follows 
greatly. 

[0065] An insulator layer 422 is formed 
between the 1st layer on a field oxide film, 
a transistor, and the semiconductor 
substrate 420 that the capacitor possessed, 
and the 1st conductivity pad 424 which two 
or more penetration holes h possessed is 
formed in a center section between this 1st 
layer at the pad formation section on an 
insulator layer 422. Between the 1st layer 
which included this 1st conductivity pad 
424, between the 2nd layer which the 1st 
beer hall 426 possessed so that the 
predetermined portion of 1st conductivity 
pad 424 front face of pad window region 
440 outline might be exposed on an 
insulator layer 422, an insulator layer 428 
is formed and the 1st conductivity plug 427 
is formed in the 1st beer hall 426. 
[0066] Between the 2nd layer, on an 
insulator layer 428, it is formed so that the 
2nd conductivity pad 430 of a 
closed-contour form with which the wide 
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penetration hole was formed in the center 
section may be connected with the 1st 
conductivity plug 427, and an insulator 
layer 434 is formed between the 2nd layer 
which included the 2nd conductivity pad 
430 between the 3rd layer which the 2nd 
beer hall 432 possessed so that the 
predetermined portion of 2nd conductivity 
pad 430 front face might be exposed on an 
insulator layer 428. The 2nd conductivity 
plug 433 is formed in the 2nd beer hall 432. 
The 3rd conductivity pad 436 electrically 
connected with the 2nd conductivity plug 
433 is formed in the predetermined portion 
on an insulator layer 434 between the 3rd 
layer, and between the 3rd layer which 
included the 3rd conductivity pad 436, a 
protective coat 438 is formed so that the 
predetermined portion of 3rd conductivity 
pad 436 front face may be exposed on an 
insulator layer 434. Here, the surface 
outcrop of the 3rd conductivity pad 436 
shows the pad window region 440. 
[0067] At this time, the conductive film 
424a interval c between two penetration 
holes h which carried out mutual 
contiguity is 1-2 micrometers, the 
penetration hole h formed in the 1st 
conductivity pad 424 is formed so that each 
may have width of face d of 2*6 
micrometers, and the 1st conductivity pad 
424 of a portion connected with the 1st 
conductivity plug 427 is formed so that it 
may have width of face w of 2-5 
micrometers. 

[0068] Drawing 11 and drawing 12 are the 
plans which looked at the semiconductor 
device which the multilayer pad of drawing 
10 possessed from the top. It is the plan 
having shown the semiconductor device 
structure in the state where the 1st 
conductivity pad 424 and the formation 
process of the insulator layer 428 between 
the 2nd layer ended drawing 11 here, and 
drawing 12 is the plan having shown the 
semiconductor device structure in the state 
where the 2nd conductivity pad 430 and 
the formation process of the insulator layer 



434 between the 3rd layer were ended. 
[0069] If it explains with reference to the 
aforementioned plan, the wirebonding field 
440 will be formed in a rectangle and the 
3rd conductivity pad 436 and 1st 
conductivity pad 424a will be formed in the 
pad window region 440 aforementioned 
lower part. Also in this case, the 1st and 
the 2nd beer hall 426 and 432 can apply all 
the edge array structures and bar forms. 
[0070] Thus, the 1st conductivity pad 424 is 
formed for preventing the dee SHINGU 
(dishing) phenomenon of a layer insulation 
film in which metal density (metal density) 
originates in the level difference problem 
generated in a high portion and the portion 
which is not so, and is caused between 
conductive pads at the time of advance of 
the flattening process of a layer insulation 
film so that the conductive pad displayed 
on the pad window region 440 lower part 
by sign 424a may be placed. And with the 
aforementioned plan, although it shifts 
mutually and is formed, depending on the 
case, you may form between the 2nd and 
the 3rd layer zigzag [ the 1st and the 2nd 
beer hall 426 and 432 ] within the insulator 
layer 428 between the 2nd layer, and the 
insulator layer 434 between the 3rd layer 
so that the 1st and the 2nd beer hall 426 
and 432 may be mutually located on a 
straight line within an insulator layer 428 
and 434. 

[0071] Here, drawing 8 is what showed the 
cross -section structure which cut drawing 
11 and the 1*1 portion of drawing 12 , sign 
400a shows the pad formation section, and 
sign 400b shows the connection section 
between a cell and the pad formation 
section. 

[0072] And the semiconductor device 
possessing the multilayer pad of the 
aforementioned structure is manufactured 
through the 3rd following phase. This is 
explained with reference to the cross 
section according to process shown in 
drawing 24 or drawing 26 . 
[0073] As the 1st phase, as shown in 
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drawing 24 , after forming and carrying out 
flattening of the insulator layer 422 
between the 1st layer with a thickness of 
9000-12000A, aluminum alloy or the 
conductive film of the quality of Cu alloy is 
formed all over the at the thickness of 
5500-6500A on a field oxide film, a 
transistor, and the semiconductor 
substrate 420 that the capacitor possessed. 
Subsequently, on this conductive film, the 
antireflection film (not shown) of TiN or 
Ti/TiN cascade- screen structure is formed 
in the thickness of 200-350A, an optical 
etching process is given, predetermined 
partial selection etching of an 
antireflection film and the conductive film 
is carried out, and two or more penetration 
holes h are formed in the center section of 
the conductive film. Consequently, the 1st 
conductivity pad 424 of the structure where 
two or more penetration holes h were 
formed in the center section is formed. 
Subsequently, between the 1st layer which 
included the 1st conductivity pad 424, on 
an insulator layer 422, the insulator layer 
428 between the 2nd layer of the oxide-film 
quality of the material is formed in the 
thickness of 15000- 17000A, selection 
etching of the insulator layer 428 is carried 
out between the 2nd layer so that the 
predetermined portion of the edge section 
(outline section of pad window region 440) 
front face of the 1st conductivity pad 424 
may be exposed, and the 1st beer hall 426 
is formed in an insulator layer 428. 
Henceforth, between the 2nd layer which 
included the 1st beer hall 426, after 
forming conductive matter, such as W, 
aluminum alloy, and Cu alloy, by CVD on 
an insulator layer 428, flattening of this is 
carried out according to a CMP process, 
and the 1st conductivity plug 427 is formed 
in the 1st beer hall 426. When the 
conductive plug 427 is formed by W, in 
order to raise a membraneous vacuum 
evaporationo property at this time, it is 
good to form further the barrier-metal film 
(not shown) of Ti/TiN cascade-screen 



structure in the 1st beer contact hole 426. 
[0074] As the 2nd phase, as shown in 
drawing 25 , it forms so that the 2nd 
conductivity pad 430 of a closed- contour 
form which the wide penetration hole 
possessed in the center section in the 
predetermined portion on an insulator 
layer 428 may be connected with the 1st 
conductivity plug 427 between the 2nd 
layer. After forming and carrying out 
flattening of the insulator layer 434 to the 
thickness of 14000- 16000A between the 3rd 
layer on an insulator layer 428 between the 
2nd layer which ranked next and included 
the 2nd conductivity pad 430, Selection 
etching of the insulator layer 434 is carried 
out between the 3rd layer, and the 2nd 
conductivity plug 433 is formed in the 2nd 
beer hall 432 by the same method as the 
process which formed and mentioned the 
2nd beer hall 432 above in the insulator 
layer 434 so that the predetermined 
portion of 2nd conductivity pad 430 front 
face may be exposed. As the 3rd phase, as 
shown in drawing 26 , aluminum alloy or 
the 3rd conductivity pad 436 of the quality 
of Cu alloy is formed so that it may connect 
with the predetermined portion on an 
insulator layer 434 with the 2nd 
conductivity plug 432 between the 3rd 
layer. Between the 3rd layer which 
included the 3rd conductivity pad 436 so 
that the predetermined portion of 3rd 
conductivity pad 436 front face might be 
exposed, a protective coat 438 is formed on 
an insulator layer 434, and manufacture of 
the multilayer pad 400 of the 
semiconductor device which has a 
multilayer interconnection is ended. 
[0075] When going on a process so that it 
may have such structure, at the time of 
probing for evaluating the property of the 
time of wirebonding, or a product, the 
stress added from the outside can be 
distributed and crack initiation can be 
reduced notably. 

[0076] (V) With reference to the cross 
section shown in drawing 13 , the 5th 
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operation form is explained below the 5th 
operation form. According to drawing 13 , 
the semiconductor device possessing the 
multilayer pad of the 5th operation form of 
this invention has the next composition 
greatly. 

[0077] An insulator layer 522 is formed 
between the 1st layer on a field oxide film, 
a transistor, and the semiconductor 
substrate 520 that the capacitor possessed. 
The 1st conductivity pad 524 is formed in 
the pad formation section on an insulator 
layer 522 between this 1st layer. Between 
the 1st layer which included this 1st 
conductivity pad 524, between the 2nd 
layer which the beer hall 526 possessed so 
that the predetermined portion of 
conductive pad 524 front face might be 
exposed on an insulator layer 522, an 
insulator layer 528 is formed and the 
conductive plug 527 is formed in a beer hall 
526. Subsequently, the 2nd conductivity 
pad 530 is formed so that it may connect 
with the predetermined portion on an 
insulator layer 528 with the conductive 
plug 527 between the 2nd layer, and 
between the 2nd layer which included this 
2nd conductivity pad 530, while [ the 3rd 
layer ] the wide beer hall 532 was formed 
so that the predetermined portion of 2nd 
conductivity pad 530 front face might be 
exposed on an insulator layer 528, an 
insulator layer 534 is formed. Between the 
3rd layer which included the wide beer hall 
532, the 3rd conductivity pad 536 is formed 
in the predetermined portion on an 
insulator layer 534, and between the 3rd 
layer which included the 3rd conductivity 
pad 536, a protective coat 538 is formed so 
that the predetermined portion of 3rd 
conductivity pad 536 front face may be 
exposed on an insulator layer 534. Here, 
the surface outcrop of the 3rd conductivity 
pad 536 shows the pad window region 540 
to which wirebonding of a conductive pad 
and the lead is henceforth carried out at 
the time of package manufacture. 
[0078] Drawing 14 is the plan of a 



semiconductor device which the multilayer 
pad of drawing 13 possessed, namely, as 
shown in draw T ing 14 , the pad window 
region 540 is formed in the center section of 
the 3rd conductivity pad 536 in the right 
direction - having - the lower part ** the 
[ the 1st or ] - 3 conductivity pads 524, 530, 
and 536 are formed 

[0079] Although the layout arrangement on 
the front face of the beer halls 526 and 532 
with which the 1st and the 2nd 
conductivity pads 524 and 530 are made to 
connect electrically is applicable to various 
forms at this time, as it is shown in 
drawing 14 , it can als6 form so that it may 
have edge array structure, and although 
not illustrated, it can also form so that it 
may have a bar form. 

[0080] Here, drawing 13 is the cross section 
which cut the H portion of drawing 14 , 
and, in sign 500a, pad formation section 
and sign 500b shows the connection section 
between a cell and the pad formation 
section. 

[0081] And the semiconductor device 
possessing the multilayer pad of the 
aforementioned structure is manufactured 
through the 3rd following phase. This is 
explained with reference to the cross 
section according to process shown in 
drawing 27 or drawing 29 . 
[0082] As the 1st phase, as shown in 
drawing 27 , after forming and carrying out 
flattening of the insulator layer 522 
between the 1st layer with a thickness of 
9000-11000A, aluminum alloy or the 
conductive film of the quality of Cu alloy is 
formed all over the at the thickness of 
5500-6500A on a field oxide film, a 
transistor, and the semiconductor 
substrate 520 that the capacitor possessed. 
Subsequently, the antireflection film (not 
shown) of TiN or Ti/TiN cascade-screen 
structure is formed on a conductive film at 
the thickness of 200-350A, an 
antireflection film and a conductive film 
are etched and the 1st conductivity pad 524 
is formed so that the predetermined 
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portion of insulator layer 522 front face 
may be exposed between the 1st layer 
according to an optical etching process- 
Subsequently, after forming and carrying 
out flattening of the insulator layer 528 
between the 2nd layer of the oxide-film 
quality of the material to the thickness of 
15000-17000A on an insulator layer 522 
between the 1st layer which included the 
1st conductivity pad 524, Selection etching 
of the insulator layer 528 is carried out 
between the 2nd layer, and a beer hall 526 
is formed in an insulator layer between the 
2nd layer so that the predetermined 
portion of the edge section (outline section 
of pad window region 540) front face of the 
1st conductivity pad 524 may be exposed 
according to an optical etching process. 
[0083] Subsequently, between the 2nd layer 
which included the beer hall 526, 
conductive matter, such as W, aluminum 
alloy, and Cu alloy, is formed by CVD on an 
insulator layer 528, a CMP process is given, 
flattening of this is carried out, and the 
conductive plug 527 is formed in a beer hall 
526. At this time, when the conductive plug 
527 is formed by W, in order to raise a 
membraneous vacuum evaporationo 
property, it is good to form further the 
barrier-metal film (not shown) of Ti/TiN 
cascade -screen structure in a beer hall 526. 
[0084] As the 2nd phase, as shown in 
drawing 28 , aluminum alloy or the 2nd 
conductivity pad 530 of the quality of Cu 
alloy is formed so that it may connect with 
the predetermined portion on an insulator 
layer 528 with the conductive plug 527 
between the 2nd layer. After forming and 
carrying out flattening of the insulator 
layer 534 between the 3rd layer of the 
oxide-film quality of the material to the 
thickness of 14000- 16000A all over the, An 
insulator layer 534 is etched between the 
3rd layer, and the wide beer hall 532 is 
formed in an insulator layer 534 so that 
predetermined partial exposure of the 
center section of the 2nd conductivity pad 
530 may be carried out. The 2nd 



conductivity pad 530 is formed in the same 
size as the 1st conductivity pad 524 at this 
time. In addition, other process conditions 
are the same as the 1st phase. 
[0085] As the 3rd phase, as shown in 
drawing 29 , between the 3rd layer which 
included the wide beer hall 532, aluminum 
alloy or the 3rd conductivity pad 536 of the 
quality of Cu alloy is formed in the 
predetermined portion on an insulator 
layer 534 with the 1st phase at the same 
process conditions, a protective coat 538 is 
formed all over the so that the 
predetermined portion on the front face of a 
center section of the conductive pad 536 
may be exposed, and manufacture of the 
multilayer pad 500 of the semiconductor 
device which has a multilayer 
interconnection is ended. 
[0086] When going on a process so that it 
may have such structure, it originates in 
the 2nd conductivity pad 530 formed in the 
3rd conductivity pad 536 lower part. The 
effect that pad thickness of the portion in 
which wirebonding is made can be made 
thick enough is acquired. Even if stress is 
added to a pad at the time of probing for 
the characterization of a product, or 
wirebonding, it minimizes that a crack 
occurs on deformation of a pad and a layer 
insulation film, and it is effective in process 
advance being easy and costs being reduced 
rather than the case of the 1st or 4th 
operation gestalt. 

[0087] At this time, the multilayer pad 
structure of a semiconductor device shown 
with the 1st of this invention or the 5th 
operation gestalt is applicable similarly 
also at the time of manufacture of the 
semiconductor device which requires four 
layers and five-layer wiring structure out 
of the semiconductor device which has the 
three-layer wiring structure where it 
already explained. 

[0088] And the multilayer pad shown by 
this invention is set in each operation 
gestalt as an example of a changed 
completely type of the 1st or 5th operation 
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gestalt. The insulator layer between the 
4th layer which the wide beer hall 
possessed between the 3rd layer which 
included the 3rd conductivity pad so that 
predetermined partial exposure of the front 
face of a conductive pad might be carried 
out on an insulator layer, It can also 
manufacture so that it may have the 4th 
conductivity pad connected with the 3rd 
conductivity pad through a wide beer hall, 
and the structure **(ed) and also formed. 
[0089] the [ in this case, / which the wide 
beer hall carried out before a protective 
coat formation process possessed / the 
insulator layer formation process between 
the 4th layer, and ] - since 4 conductivity 
pad formation process advances like an 
above-mentioned process (for example, the 
2nd of the 5th operation gestalt, the 3rd 
phase process), the explanation is omitted 
[0090] As mentioned above, although this 
invention was concretely explained based 
on the gestalt of operation, this invention is 
not limited to this but comes out in the 
technical thought of this invention. 
[0091] 

[Effect of the Invention] Even if it changes 
the bonding of the gold ball into the state of 
inclining toward one side, without aligning 
correctly at the central point of a bonding 
field, by this invention at the time of 
wirebonding since the 1st and the 2nd beer 
contact hole are formed only in the whole 
surface side outline section of a 
wirebonding field as explained above, the 
frequency of the crack initiation in an 
insulating layer can be reduced about by 
1/4 rather than existing. 
[0092] Moreover, since a beer contact hole 
is formed in the connection line of the cell 
formation section and the pad formation 
section, while a bonding pad is wide opened 
from external stress and being able to 
minimize crack initiation, the effect of 
contact resistance reduction is acquired by 
the beer hall of a bar form. 
[0093] Moreover, it becomes possible to 
distribute the stress added to a pad from 



the exterior at the time of probing for 
evaluating the property of the time of 
wirebonding, or a product, and the crack 
initiation of an insulator layer can be 
reduced notably. 

[0094] The effect of making thick enough 
thickness of the final pad (final pad) of a 
wirebonding field can be acquired without 
being accompanied by the difficulty on 
process advance according to the 
laminating effect of the 2nd and the 3rd 
conductivity pad, and, moreover, 
minimization and the cost saving effect of 
the crack initiation of a layer insulation 
film can be acquired simultaneously. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section showing 
the structure of the semiconductor device 
possessing the multilayer pad by the 1st 
operation gestalt of this invention. 
[Drawing 2] It is the plan of drawing 1 
applicable to the 1st operation gestalt. 
[Drawing 3] It is the plan of drawing 1 
applicable to the 1st operation gestalt. 
[Drawing 4] It is the plan of drawing 1 
applicable to the 1st operation gestalt. 
[Drawing 5] It is the plan of drawing 1 
applicable to the 1st operation gestalt. 
[Drawing 6] It is the cross section showing 
the semiconductor device possessing the 
multilayer pad by the 2nd operation gestalt 
of this invention. 

[Drawing 7] It is the cross section of 
drawing 3 . 

[Drawing 8] It is the cross section showing 
the structure of the semiconductor device 
possessing the multilayer pad by the 3rd 
operation gestalt of this invention. 
[Drawing 9] It is the plan of drawing 5 . 
[Drawing 10] It is the cross section showing 
the structure of the semiconductor device 
possessing the multilayer pad by the 4th 
operation gestalt of this invention. 
[Drawing ll] It is the plan of drawing 7 . 
[Drawing 12] It is the plan of drawing 7 . 
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[Drawing 13] It is the cross section showing 
the structure of the semiconductor device 
possessing the multilayer pad by the 5th 
operation gestalt of this invention. 
[Drawing 141 It is the plan of drawing 9 . 
[Drawing 15] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
1st operation gestalt of this invention. 
[Drawing 16] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
1st operation gestalt of this invention. 
[Drawing 17l It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
1st operation gestalt of this invention. 
[Drawing 181 It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
2nd operation gestalt of this invention. 
[Drawing 19] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
2nd operation gestalt of this invention. 
[Drawing 20] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
2nd operation gestalt of this invention. 
[Drawing 21] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
3rd operation gestalt of this invention. 
[Drawing 22] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
3rd operation gestalt of this invention. 
[Drawing 23] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
3rd operation gestalt of this invention. 
[Drawing 24] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
4th operation gestalt of this invention. 
[Drawing 25] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 



4th operation gestalt of this invention. 
[Drawing 26] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
4th operation gestalt of this invention. 
[Drawing 27] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
5th operation gestalt of this invention. 
[Drawing 28] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
5th operation gestalt of this invention. 
[Drawing 29] It is drawing showing the 
manufacture method of the semiconductor 
device possessing the multilayer pad by the 
5th operation gestalt of this invention. 
[Drawing 30] It is the cross section showing 
the structure of the semiconductor device 
possessing the conventional multilayer pad. 
[Drawing 31] It is the plan of drawing 30 . 
[Description of Notations] 
120 221,320,420,520 Semiconductor 
substrate 

122 222,322,422,522 Insulator layer 
between the 1st layer 

124 224,324,424,524 The 1st conductivity 
pad 

126 226,326,426,526 The 1st beer hall 

127 227,327,427,527 The 1st conductivity 
plug 

128 228,328,428,528 Insulator layer 
between the 2nd layer 

130 230,330,430,530 The 2nd conductivity 
pad 

132 232,332,432,532 The 2nd beer hall 

133 233,333,433,533 The 2nd conductivity 
plug 

134 234,334,434,534 Insulator layer 
between the 3rd layer 

136 236,336,436,536 The 3rd conductivity 
pad 

138 238,338,438,538 Protective coat 
140 240,340,440,540 Pad window region 
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1 ^z*-^*«Slxfc»2BW»ll«*:*fi8-r 

sxst, 

rco^i ifr*-/H^lwBlWBtt^9^*:»J*"J'8X 
St. 

- (75B i ytmmtstizt? \mmm 2 b h 

»$2ill4^7 KSr^-rsxat, 
30 irr*->u#*«SnfcB3BBIMKB*:»*r 

sxat, 

BEW2 trr*-/wrtir«2»Btt^?^«r»*1-*x 
St, 

^(OB2B«tt^^til»Sn*J:5lw«!rlE»3BB 
«MLb©JJf3«B»l-*3»Btt^sr KW*t*lS 
t, 

*r«rrtft»«ii-6#B^y K*rABLfc*»*B 
[»** 5 5 ] ttEB 1 3 WBtt^ y K«r, T 

5 6 ] ffiEB l/*2 ^ > 

tttlfr—oX'&J&'tZ C t 1 1"6B*a 5 4 Xtt 

5 7 ] Wl£m K 12 »tttt^7 

50 si, a2»ffli?*aste©ift^6Xfi*:c-i.-aa""i'o 
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5 8 ] MESS KS2 BSg&jRJBtfi, v 
5 9 ] Miem 1 ftSIB 3 ;/ KJMto 

Mf$Lir 6 xm 4 $ b i^fi^-j- 5 c * t -r 5 a 

SB l * KBJHis i - 2 /i mT\ -t JxJpiiaJ 2 - 

6 v m<nm&#-f?>£ p tcjBfig-rs w k zftmki-zm 

*>SL BftE»3»fl;tt^-x K*fi£LfclfflEJS3BIHitS 

taww-ftiai:, 

IS 4 Kfc*dS1-3iai, 

£ £ <b ir S^-T 5 £ t 1 1"5 5 4 6 1 

[0 0 0 1 ) 

^JJaS^ifelwijR U , xtfi'-rV >if/<y KOfllJtfc 

[0 0 0 2] 

[*£?fc?>ft^] r^-ty^ny (deep subraicron) 
— , ^C^CMP (chemical mechanical polishin 

[0003] c co J: 9 l;^gieSlII:w-/7 ^xa 

^, -tCDfcfcKtiU K£tf>SM K (wide) fra/^ 5 
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[0 0 0 4] iiitt, *K>tw>*V<s/ KtKSttKgi 
IpMIC LfctfcffiT-^^r^ (W) tCMP»It5 
/<y KW^aiMfMtlCftaBISift (byproduct ) & 
tf*7y- (slurry) to £ <D £ ? ft£*<DtSff- (partic 
le) «#Lt, "t'zKVxw >?(Dk£\Z.'<t/ K*6 

«$ilXv>^ (missing) Rt/#> 
[ooos] i30li, ^xa^ilfli t Big-*- -5 

So 

[0 0 0 6] fUlKfltn. F7>^ 

20 K»AA(c]fSiJIMj|6IHR2 2*»«L¥Sft-ra. o 

&#@?>SB l y k 2 4 Sr^fig U IS l 

5> K 2 4 LfcIS l JRHJUUK 2 2 ±lc&{fcBI#® 

^IS2'Sraitejg^2 8*»rtLfc«rixfcTOfl:-j-a. 

oV*T, K«»ritSn**2**tt/<j/Ktwigtt©/t 
aMSl*mtt'V K2 4«E<ogf^»^SBUSti5<fc 
5 lw» 2®«*fe&K 2 8 *3ft**!l Lra*fiOK 1 tf 

> (Ti/TiN) a/f^ii^P$i£&J|jll (Bl^frf) 
&M&-fZ>o oV>T% IB1 tTT*— /b2 
2iFII6il2 8 ±l: C v Dia*« L tw»t(0»t 

$i±T^l trr*-/V2 6^|cmiW^7^2 7S:?gj« 

[0 0 0 7] »2©P&fi, 7 tttftWlC 

A l^MfXHCu^f^2Sii4/^ K3 0 
10 SrSfiKU JBlS«f"C^UfcxatH*4*fe^J:D, 
JB2»«tt/<sx K3 0<O#-r«X2inieiHR2 8±|C 
g2t'7^3 2^AM$ixfc«3jimiUUi3 4«: 
B^1-^ 0 ^co^ % S2t^7*-yV3 2rtl:l2W^7 
^3 3^t5 0 

[0 0 0 8] SB3li»«, S2W7"7^33 tm^Wlc: 
iifiSixSJ:5tc:, »3Sn%8UR3 4±^gff^SU»(c 
A 1 *ft«"KXf±C u &&ttn<Dm 3 y K 3 6 

o ffl$n$s»coss3«ati^ - y K3 6co7s®^8£iicft 
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Z>&5 (C8 3 jx K 3 6 (OBf t 8 3 A Htt 

«W3 4±l£«SR3 8*Jgj*L-C, ^SttiS* *>£J1 

[0009] si 3 in, m?exa^j:5»jtsnfc#B 

BP*>> KR«*4 OT*fc»/***ifcJBl 7i£fR3 
Wtt^K2 4, 3 0, 3 6*, 8 2, 83/gf»]£&jg 
^2 8, 3 4rtOt7*-/V2 6, 3 2 rt IC** S ilfc 

w^7i/2 7 , 3 3SriiUXS^«;(wa|jgsn5J;5lw 
4o -C, 8 3 K3 6±IC3g*Sixfc/<y K« 

S$4 0 £i§ £-CWttt/<* Kt y- K^JMirtfv 

[0 0 10] w^T\ BBS 0I4H3 I - HB^trtt 
U «F»1 o btt-fcA'i-** KHMKAl 0 a b<nffl<nm 

ten**?. 

[0011] 

Slw J: 9 (3 3 0 a J: 5 

[0012] &&mzm&£friz*m#m&<nn t &to& 

13=7** NCR LT. r/n-fV^ (probing) 

K*>* — h L'* (mechanical stress 

) «r$tf*fc«0, «Klft»Klc^7 ;y*4 2 

[0013] mttoMmttmmm\ztoimK.ik 
no 3 0(o^n^r6](c^ h ^^3&siDx.€>tt5*fr. 

ClUt^V Klwff* (distortion) tf»*U CCD*: 

[0 0 14] :^J:9i:WMI^7s/^4 2*% 

-i?<DT±>7!) *H£ffiT4 p 4«*!l ft R9JS #H 
mZtiZltft, Zti\z*M-Z&WMtfmmZtiX^Z. 

[0015] 4c«na±cnHiA«rMfti B Sfc»{c4d 
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[0 0 16] 

[RJBSr#*1-afc«><0¥&] *36«iO»l(Oi«-e 

-mWWM \zt& o -eft < $ ixfc««o» 1 »«4 
'<*Ki* *i*«tt^j/Ktfi^LfcJRiJBIHJ««Bl 

10 tiZ£?\zmi ^T*-^is*«SixfcJB2liBJ»»0| 

SBir»oTfi<ffi*Sixfc»tt©82*«tt^-/ Kfc, 
8 2 K*rfi^Ufc»2«H16»a±lc:jefiltS 

hrr*-/^rtic»j«SJifc82#«ttr7^i:, 82>U 

nt/7 ^ t ig«s $ ft 5 «t 5 jw» 3 mr$t&mm±<Dffi m 

20 »^»J*Sixfc» 3 Kt, *:«jtfc*/i'< 

[0 0 17] C(7)ir#, *Ji/<* K***LfciW** 

[0 0 18] *%P^i2(0|iT1t 

tE±«)*l«*-e*S^y K**ifB, 8 2 

Kir, 8 1 Sffl^^±^8 2 mmmtiSL Z ti1t% 1 « 

fe82Bn«W)lj:. 81 ^r*-/wrtlc*fi)iSixfc* 
l^Sll^y^^. 8l»«tt^7^tai*S*ix5J:5 
1^8 2 MttfMUiOft 2 fl|*ir«d S ftfc8 2 
/<^Ki, 8 2**1^/^K«rfi«Lft:82j|inttaH 

40 $KSJ:5l-^-?B*t^8 2 ^7^-^s*«Sixfc8 
3^(B*fejSflI^^ K2K p T*-/Vrtte*J«Siifc82W 

w&jft. m2&m&y7?bm&ztiz>£?tm 

[0 0 19] Sfc, *»W«)8 3 0tt«-Cf4, ^S<*S 
tR±lc»^Snfc8l/BMJIftjlWK4:, 8lJBHJ(&B«± 
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'<yKi, »2#«tt^jx Kfra*Lfc£2j|ffiJ&UR 

£;ft,3J;5fzJfr2 trr*--/^A«S4xfc»3llBI«U» 
Bit, JR2trT*-/i'rtic*fi)tSix*:M2*«tt^7^ 
dr. JB2»«it^7^t5gje$n-5J:5!-jB3BPiBj(6ia 

[0020] *fc % *«w<ols 4 o«*-ett, 

4. ttl KCrfi^LfeltlfflimHILbKilR 

xat* »l»«ft^?^t«»Six*Ji5fc|I.2JllB 

o-C*<3B*S*t*:»«o||2#«tt^y 

XSt, »2*«tt^yKfefi*Lfc»2JllBWMLh 

»2»*tt^5^t3M»Sii6A5K:|l3 

fii^iiSt^^^^Km »2ft«-(?*)S-fe 
5xn4, n immiidWLkom 2m&[zmimwt'* 

fc»2«wiMtai4r*fi)ir sxai. Hi trr*-;w*i 
^ t x« $ n 5 j: 5 2 € mtfiKnUicoifs 2 mm\zm 

fi^.LfcSB2«M*6»K±lw/<-?B«o»2 f7^-7V 
ds*«$ixfc»3ffra««WS:JBdli-«5iat, *2tr 

r*-^rtic:jiS2*«tt^9^fe»i«-r5xat, f 2 

5 ^ 1 2*ft S Jx 6 J: b \zm 3 HftJULJb <vm 
Is »2««©0fft«^W3#*tt/<y K«r»«i-S 
xat *:*tf*»#*^0«Jt*ft*s«»Slx5. 
[0022] **H^#6<0fc#-ett, 

ffi±jw»i«i«««iiiis:^r5xai:, $ i s n%j» 
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«SixfcK2«Htt»aSr*fii1-5xai:, *l irr* 

is^ ? ^ t * n * j: 5 2 « nfeiut±ic**A 
h^a*-/u3fls»*s*ufcB*»»o»2*«tt 

*2«pfl««Bi±ic*2 tfr*-/vds*«sn^*3H 

PiMft»R*^/*T«5xa^ I2t7^-^{:f2# 

$ix5«t 5 I^S 3 Jim«USW±(Ogf JE»55"ic» 3 SSffi 
10 ^:xK*^i-SXat*^tf^*#*^WjRiS*iSfe^ 

[0 0 2 3] ±lB©J:5 4»jt«rir-r*J:5^*JI/-«y 
tr^oi*, »«tt^y Viz* h ^*sjbpx.6ixr4> 
[0 0 2 4] 

[0 0 2 5] ^WlCtSaK^-f K©*a<fci 
£ft?tfii3ttt> ;*:#< 5olc$MHffl*a 0 Bitten 

LfcWaHH, H6tt*»WoJ|5 2<Ojllt» 

30 ttmmm. ws 3 <o&imi&\z 

. 0tt*«W<O*4<Ojat*IBJcJ:S#Ji^!/ K£A«L 
^^»flc|R^(?5«3gS:^L^»rffiia, Hi 3 tt#«9!<a 

[oo26] ( r ) jb i <D%mm 

40 

[oo 2 7] 7-f-/vKiWfcBl, h7^^, 

+ /^>^*sjy|jc*tfc*»#*«l 2 0±tJRiJilBBft 
Mil 2 2*S&/ft£Jl«. :oli@f«H2 2± 

l *BJ6«BI±iOiJf«»5W KR«*l 4 oco 

✓<S/ Kl 2 4*s*rtS*l, wO»la»«tt^y Kl 24 
L/cM 1 JIISU&&R 1 2 2 1 y K 

;0 /H 2 6^A«$tLA:M2AM«j»Hl 2 8^j«Sn 
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[0028] mi trr*-/n 2 6rtic*i»iatt^7 

S»«l§ttt^7^1 2 7fc3i«S*L*J:3*w/<y 
K«««l 4 0^-BflJ^«»lw»o-C*<J£S*tifc 
»*OW2»«tt/<jx Kl 3 0dS»fi)t**t6. B2^m 
tt^y Kl 3 0*S*LfcS2/IBBi&»Kl 2 8±lwB 
2»tttt/^ Kl 3 0OgBogf^ffl»dS8ffiSlx6J: 
5 (CM 2 tfr*-/W 3 2»MMiSti1tmsMKItmm 

13 4tmj&ZtlZ. 1SIKM2}*T*-/H 3 2fttCgl 
[0 0 2 9] $3lf B 1iill 3 4±<0glfSW#lwjB2 

3 3<bjgfe$ix5J:5«wm3»®tt^s/ 
Kl3 6^flfc*ti, COJB3»«tt/<y Kl 3 6S:S 
tl^3i»fll 3 4±lC»3»*tt^jx Kl 3 

6 a«E0Bf£tf#**8tt SiiS <t 3 (c&!gjg£ 13 8^ 

»*S*L6. CCT, «3»tHt^j/Kl3 6©8ffi« 
U»f4B«/^y^-^Oj(it*lc»*tt^y Kfc y - K 
fc#!7>f ^V^-r^Siia^i/ K3B«*l 4 0 fc4 

[00 3 0] 121 2 5 tt. 121 1 K^MM y K# 

K«««l 4 ont£B\zM&2tis I3#it/<j/ Kl 
3 6Sr»v^H^jx KK««l 4 0 T«Hw3Mltt'< * K 

[0 0 3 1] 4HFBB-CIR1, !2Sfii/^ Kl 2 
4, 1 3 0O«itlC^Li*o^5-C5 0 lh 
»2»«t^yKl 2 4, 1 3 0*B2lc^LfcJ:5lw 
K»«ttl 4 oo-ffifl(!^8oTS<ii*Six5J: 
5 *\ 12} 4 tc^iT J: 5 y KSffl* 1 4 0 

1 4 0(OttB««:Sf««»«»tHtflPI5»4:*1-5 J: 5 

[0 0 3 2] Ctf><^ S&17!>MSB 3 Kl 2 

4, 1 3 0. 1 3 6frttftftl;:XI££«*£l. $2 tf 
7*-/H 2 6, 1 3 2(DSi±^^T!>heBfiV^ 
'^A/4*tt*sii««riB'e*>a* s . 0 2&t/i2]4{w;^1-J: 

3 (Cm 5, v?T (edge array) SKS**"*" * «fc 5 \ZM 
tft5CttT#5U 0 3at/B5^-fJ: 5I^<- 

(bar ) »l»«:#-r6J:5^»*i"SCfc 1 t>"e#6. 

[0 0 3 3] B"CttJS U S2 fcTT tf-A- 126, 13 
2ttft2/lffl&ftKl 2 8i:S3®Pflite»Kl 3 4ft 

S^lwJ:oTf«B2&^JB3JiHilft»«l 2 8, 134 
rtt'SlM$2fn-;H 2 6, 1 3 2tffflZ-B 

[0 0 3 4] ::t?, HI lliEl 2 737^(35^ I - 
«r«WLfc»B«5t«r*Lfct>OT, »»10 0a(l^ 
yK»i*ffl***U ff#10 0bttt^/^F»i« 
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cftSrlll 5 75ME11 7^*Lfcia»J»rBBS:#SU 

[0 0 3 5] %\ WtXfet LT> SI 1 5 icfrf- J: 5 t-, y 
-r-zvKIWkBI, h7^^> Jfctf* 

£*lfc¥»*£Kl 20±l:9 00 0-1 2 0 0 0ty 
Ho-A(Z)lSSo«ilBBB*ft»Kl 2 2^rML¥ 

mt£JSI£5 5 0 0-6 5 0 0 Jris?* 1 n-A(DJfr$|- 
10 fi2j5jc-f6 0 OV^ CO#«ffiK±lCT i NX\*T \/ 
T i N»Jl»iS<&K#B&il:IBS (B^ix-n 5:2 0 0- 
3 50t>^hn-A(7)f $I3^U Kfcfc* 
1 4 0(0— B^ffl5§l5€:P8^-f 5tft^^^$r^V>xai 

«aa«*:aR**i-*-a, ^o^m, krm#i 4 0 

5 M m^I (w) S:tt5»l*«S^yKl2 4« 

" [0 0 3 6] oi>T\ *l»ttt^y Kl 2 4Srfi*L 
fcftlffMfeJHti 2 2±lcBWb«ttRoJB2«Ba» 
20 gl28^rl 5 0 0 0-1 7 0 0 0^"^^^ h o— i>co 

im&&'*y Kl 2 4«B03fSft»i s «US*i6J:5 

scjR2jentt»Ri 2 8*aRftiau «i2 8^ 

ICH 1 f7^-/W 12 6 

[0037] *i trr*-/n 2 eSra^'utJB 

2Ji«|»»JKl 2 8±ICW > Al* 

1 2 6 ft 1:1 1 ^12 7 «t 5o - 

30 <Ot*. mW&77?l 2 7^w-C?Bdi$iX^*&|±. 

K«R#»tt«:rt±S*Sfc*JRl *r*-/H 2 6ft 
CTi/Ti Na«K»itOKS&jRJK (B**T) £ 

[0 0 3 8] *2SBi: Bl 6lw^r«t?l-. » 

\mmifc?7?\ 2 7fc5g»SixSJ:5^*2JBBB»» 
Ml 2 8±oRS«»lw»l«»tn*4*tt»wJ:9^ 
:/ K«««l 4 O<0-ffim$8ffllC»oTft##fa£ffi 

* 2 mutt* y ki 30 sr»riti"5. ^ 

©•*tJB2S|«tt^!X Kl 3 0112-5 mn« 

40 (w) «r*1-*J:5«-»rtSit, «2»«tt^yKl3 
0±idKMWihK CB^-W) « s *i«SixTt^. 
[0 0 3 9] 0V>-e. »2#«it/^ Kl 3 O^S^L 
fcJR2Bnttltlli 2 8±fcWUBW©IB3JIIBIM» 

1134^1 4 0 0 0-1 6 0 0 0^^ ^ n — J\<D 
«S^»*U ftftjaxSJCJ: D»2**tt^y Kl 3 
0*K©W:e«»^«ffi**t5Ji3irJS3BBi»»il 
3 4*»«ft*JU ^Wl 3 4ftC^2t'7*-;H 
3 2tr*flM-«, 

[0 0 4 0] O^T\ 12 fc'7*-;H 3 2 ^S^-Lfc 
50 liSSlffiffE^l 3 4i;:C\ D-;i:rfflv>-:\\\ A 4 
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P IgCi 0 ttg 2 t'7^-yw 1 3 2ft\zm 

2$ltt/7^13 3$rMt5, £<0»£t»«4:/ 
7/13 3*W^fiRSixfctSf±jK*3)R»1»ttfcfil± 
dm 2 VT=i>9? h*-/H-3 2rtttlCT 
i/T i N?gJfjBI«itoR®&JRI8j (H^rf) *S& 

[0041] m3®mtLx, mi 7t^i-j:5ic, m 

2*Btt^7^1 3 3£igtt£ft*£?ICff 3JIIIH^ 
Ml 3 4±Ojfffi«»K»l«l»T33%LfcxafcH*4 

3 6«t5, O^-C, »3Mtt/<yKl3 6SI 

nmtt##ttaisti&i:5i£nzmn&'*y ki 3 6 

«:fi«Lft:]R3Jimi61HRl 3 4±K«S»Rl 3 8^ 

i*l-c, &mmk*%irz*mfrm : f-*>&m'*v ki o 

[0 0 4 2] CW«t5ft«aS"C». !7-f iraK^-f >^ 
l:i^U, KK««cl 4 0 

K#'<* KS««l 0 4 rc-ffiffiytfWcJBrit 
S»t6«**l/48UCI-*U Mffl&m&toiryy* 

l/4lZ»/>1-^ 0 
[0 0 4 3] (II) m2<DMMmW t 

/^K*««2 4 0T*oJBl. 121 
M%aUR 2 2 2, 2 2 8 ^tT">^ < «b tHft^-oco 
M±lc j e-tF>r^ga^J«:*-r-5tta«o/<j/7rJl2 2 4 

[0044] me\zn. m±±. muanmaM2 2 2 

±Wl:ffiI1^3'7 7S2 2 4 ajPS&WRrtSix 

712 24 ali$2ir«l2 2 8±i:t)Mt6; 
[0 0 4 5] C<^>££, ^y77l2 2 4 att*l, £ 

2sm&mm 222, 228 ±ic+gzicpi-co-=eif-f * 

f K S2SMS12 2 2, 2 2 8 iTftZfc^tF 

[0 0 4 6] C0O^g\ ^y7/S2 2 4 a ttfiZlCB 
^Ly t c2oc0/<y7ril 2 2 4 alRamffibtfo. 7- 
0. $vmX\ ^tl Jffm 0 . 4 — 0. 6 tf m^Ia ar 

2, 2 2 8, 2 3 4 £E»ISft5*»0«Mr % fli;ttfA 
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[0 0 4 7] H7W:|g6«C^i-^Jl/<y K^*«ISlxfc 
a|MW»«^«:±3S*6JLfc™B-C*S. H7«:f>WLT 
RWi-St, /<y K3B«*2 4 0ttffi»«c»rit*ii, 
:x K&8*«2 4 OT»lwtt*3»fHt^2/ K2 3 6 iff 
Ii^<y7 7ll2 2 4 a hB&£tlX^ZZk&t>fr 
5„ wWtfeVfrfc, Hi, $2fT*-;V2 3 2, 2 2 6 

10 [0 0 4 8] H6ttBI7WI - Iffl»S:«J»fL 

/t*fffi«5S*^Lfct^-e, ff»2 2 0 att^s/ K*rt 

[0 0 4 9] -t L~C\ m«jt^f>Jl^yKC:JMiLfc 

^**m^ttft«> 3 a»*aT«issix*, cix£ni 1 

8 »SH 2 0 \Z7jk L^ra91RfrSB4V#HI L,-CR9I1- 

s c cc-cit—wi LTmiflmttUK2 2 2±o^ic 

[0 0 5 0] mi&PSiLT, HI 1 8 (w^Lfc* 3 
20 7w-^KBMbK. h7^^, Xtf**'*^**** 
«*nfc**#fi*E2 2 0±IC9 0 0 0-1 2 0 0 0t 
hB-^0/¥S^miJBBi»jaK2 2 

»«fcfioT***rtlc:K*Sixfc**©m l 

7K2 2 4 tttStfi^<y7r»2 2 4 a ttrJgdif 
6. C^<i:# s /<y77S2 24aiSl»SI4^yK 

224 fc tt-bas ufc-s^iF-Y >A>-Mzm'3£&&zii 

£ 6 mi»«^yK2 2 4fcH«4*rtrcf^y7rJi 

2 2 4 a«lJ:^t$m »l»Stt/^ K 

30 2 2 4tlW*lc:*riM-6«)*A<, miJiiB«5»K2 2 
2i:K9J*ixS*t», «littf*y5/y=v©J:3tt*tt 

**HXafc*ilT?Bl*i-'5roiSAv\ otvc, mi# 

y k 2 2 4 Lfe^ i mmmm 2 2 2 ±\z 

S/K2 2 4 aB^BfStt^mffl 4ix5 -fc 5 
mi trr*-/U2 2 6^I^ix^2lF B %M2 2 
8^:1 5 0 0 0-1 7 0 0 0^-y^^ h n-AODff^lc: 
MU IltT*-;U2 2 6rti:W, Alt&, Cu 
*4W<0»l*«ttr7^2 2 7 *»fiW6. C©i 

40 mi&m&y7?2 2 7^wx«^H8^i« 
KSS*#tt*ffii±$i±-5fc*icmi trra>^^>*- 

/W2 6rtlCTi/Ti NS®J!I«it(D^ig^il^ (0 

[0051] m2&mt LXy mi 9\z^-t£?\z^ m 

1S1^7^2 2 7 fcig»*Jl*J:3K. ^2lfa1» 

»R 2 2 8±^s»»iwiiwami»»^Lfcxat 

ra«**ftic«fc KSffl«2 4 0©— bwwb«^ 

.fioT*#*|Bl«C«*SJxfc?B*^m2W*tt/^y K2 
50 ■a-L^«2JiWjteSflS2 2 8±i:*2*ttt^y K2 3 
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0 *LK<omi£u#&ua s ft a * 5 kiss 2 trr *- ^ 2 

3 2d3AfflStlfcK3JilBttaK2 3 4^:1 4 0 00- 

1 6 0 0 OThV^^ h n — AOffJSICJBjfiU S2f7 
*-^2 3 2f*iU:W, Al^, Cu-&A*tR^»2» 

2 3 3awi?»*SJifefc#HIK«#»ttS:rft±*-e:5 
fc«>|;:SB2 t'7 = y^ hzfc— vU2 3 2rtfcT i/T i 

[0 0 5 2] SB3&ig£ LX, B 2 0 Ui^H-j: 5 ir, JR 10 
2#«tt^7^2 3 3(ca«*Jx5J: 5*wjB3Jll«il6» 
^ 2 3 4 ±(O0f^^icm 3 y K 2 3 6 £^J« 

U K2 3 6£ffirogfJ£«$M s 8ttl£ft5 £ 

9 kss 3 y k 2 3 6 co^f t m 3 Jimjaa 

JR 2 3 4 t W±fcflHIBI 2 3 8 £r^/& LX, ^WftS-T- 
(73^g/< y K 2 0 0 (OJKit^Ti-^o 
[0 0 5 3] C(OJ:5 4«l*«:#i-6J:5lwia«:aMT 
^Sffla>fcflfl;iibft5* h^^jx7rS 2 

[0054] an ) ^s^mmmm 

t^5) 3 0 0 ai:ir/vf« (KT, SB3@iH<£:VN 

3) (h#*t) tm®i-zm&i$ («t\ SB2fttt& 

1^5) 3 0 0 b±K#Ji>*y KS:»fifcf Stv^^-CIB 
K »2«>Wl0i»fc»HkS*i.6!HS-Cfca. 30 

[0055] {Sl8tcJ:-5^. #3§W<&SB 3 (DgMWMn 

^i/^i5*«r*iXfc*»»a*3 2 0±<O»175M*3 
««I:*HM»«I3 2 2^7FM£ft, jgiJinjeift 

flH3 2 2±C0JB2«*3 0 0 bCttllHtt^y K3 40 
2 4 £ ft -5. SB 1 K3 2 4S:StL^ 

SB 1 Jl BQ&iftffi 3 2 2 ±«C»«tt/>' y K 3 2 4 «B<0j?f 
a^^tHeix^i3i:i 1 ¥T*-/l>3 2 6^ffl 
*ftfcJB2«BHS»«l3 2 8«$tl, Sglfc'T*- 
/U3 2 6rttCjBl»«tt^?^3 2 7#*J«SftS. SB 
2j|RQffi&R3 2 8i^*2««3 0 ObCfigl^S 
tt/7^3 2 7 t*««IICilj»Sft-6J:5^»2*«tt 
/<yK3 3 0^»«in5. JB2»*tt^y K3 3 0* 
a*Lfc»2JBMIfcS«3 2 8±i-jS2**tt^y K3 
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3 3 2^A«$ft^3flMt£JHK3 3 4#flMK£tl 
£ 0 JR3JHaU&WR3 34±^SU SB2««l:ifc>fco 
T, H2»«tt^?^3 3 3fc««!»CWt*ft6|l3 
»«tt^y K3 3 6 ft, *3 9Sffi/^K3 3 

6 tfl-ST L*:SB 3 A PQif&RBt 3 3 4 ±fcSS 3 SX 
K3 3 6SS«>0r£A^SU$ft5J: ?(cflbaK3 3 
8«&J*Sfta. ww-C, JB3Mtt^yK3 3 6*ffi 

y - Ki:^!7-r^r^v-r^ v^SftS/^y K&IMK3 4 
0 &^1~ 0 

[0 0 5 6] 0 9 fit, ms^M^y K#*fllSftfc¥ 

-hGOSB 1 ffl* 3 0 0 a fcfl/** KSffl* 3 4 0 tfttfa 
£ ft. ¥#f***-t<&SB 2gi^3 0'0b X»«£ 
^■^^JC.fcOJBl, fB2*«tt^j/ K3 2 4, 3 3 0*5 

[0057] II, SB 2 tfT^-^3 2 6, 

3 3 2*2, H9*»e>^5J: 5te'<— JBffit^SJ:? 

[0 0 5 8 ] * ux, jfrlS¥SBx-fi. SB l . SB 2 trr 

3y^h*-^3 2 6, 3 3 243SB2jgmt&gkJR3 2 

8 fcSBsJimtftWRs 3 4rt-e^^-s , ^«iicttsic-f 

ftX«fiJS$ftXV^6j&s, tfrfrlc:J:o"Cf±SB2. SB3lp a 1 

%iRJR3 2 8« 3 3 4^11, $2^-/1/3 2 

6.332 ^ffizt--s«i±tcffia-rs ct 5 LX 

[0 0 5 9] CCX, H8ttB90I-I»5MHJWrL. 
fcBfffiflKSSr^U ^^-3 0 0 attSlS^y K7£ 
fiF^-3 0 0 bf±SB2fHi0>-fc/i'&'<y K«J«»t 

A«Lfc4M»i»^fl»^3aRt«:ax»ifiSftS. - 
ft^rgl2 I7^ggl2 3lc*UfcI»WKBBI*r»BRUX 

[ 0 0 6 0 ] SB 1 ^P§^ L'X, 121 iC^f «fc o IC, ^ 

$ ftfc^^tt:S« 3 2 0 ±co^ 1 Ibmm 3 M«±IC 9 0 

0 0-1 2 0 0 O^-V^ ha— A<73|f SoSBlSBBJft 
,^3 2 2*#/*LTOffcLfc«, -t^BtCA 1 ^ 
Xf±C u ^«-RO»ttHS: 5500-6500 ^> 

1CT i NXI1T i /T i N«Jl1»ifi^RWI»itJR (0 
^-f) ^2 0 0-3 5 0t>^hD-^^I^3 
«-T6, OV^X, ^1®^ 3 00 a(7D 

SBlffmtfittH3 2 2SB^8tUSft5J:?^mttlK 
taR*ja-#-5.-*^IS*, Slif«l3 2 2iw 
SB2«*0)^irSBi**tt^y K3 2 4«$iio, 

01 S 1 y K 3 2 4 rc £la" L ."tS L JEBBfE 
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&K3 2 2±\zMJmK<DX2KmXMK3 2 8 Sri 
5000 — 1 7000 h p UUgjfi L 

K 3 2 4 «B*>jff $ h 6 1 5 fc* 2 JINKM 

M3 2 8*»ft£2SLTtt»Bl3 2 SrtfcjBl tTT* 
-/i/3 2 6«r*/arS. £H«, » 1 rr*-/u 3 2 6 £ 
&£LfcJB2AN£ira3 2 8±lwW, Al^l Cu 
^Aftifo»«tt«KS:CVDifefcJ:9*fltU, cix£ 
CMPIi«:3SLT¥fiftStt, JfflfcTT*-/U3 2 

*HB»«ffi^7^3 2 7^w-c^*tLfc»^, $135^ 

3 2 6p^ict i/T i Ni&mmmm<nmm±Rm 

[0 0 6 1 1 12 ap&t LX, 12! 2 2 iC^f J: 5 lw, fg 

JimttlUI 3 2 8 ±^sg 2 ai«c 3 0 0 b \zm I 
SixfcxatlPJ«^*ife^«t 9JB2 3Mttt^J/ K330 

fcSS 2 JUKKJHR 3 2 8 ±lwStffc«*m<Bj& 3 Jfffi&ft 20 
JK334&14000 — 1 600 0;*-^* hn-A(0 

K3 3 0*B^»f«»»^JIBSnSJ:5tc« 
3 Jlfflteftfil 3 3 4 SraRASS LTlfe^H 3 3 4 ft{zm 
2f7*-yl/3 3 2^SU C(Di2f7^-;U3 3 
2f*JKW. Al^, C U^WSC0^2^S^7 P ^^ 
3 3 3^Mt6 0 :^VW7^3 3 3^W 
T«rt$tL6«PttKK3R#»tt«:fiI±S*«fc«), %2 

[0 0 6 2] mzWtntt LT. (212 3lC7j*-fJ: 5 IC, "JS 
2*814^7^3 3 3 ia^Wlcigjig^nsJ: 

3JBINUftaUR3 3 4Ji<0jff 17*£55 3j»«teA 1 
ttCu^&#»<0»«teJ£&5 5 0 0-6 5 0 0*1"? 
* hn-A<aJ¥${CJB/iu t©±CTiNXIlTi/ 
T i N»fl«S<OKI*|»Jt« ) ^2 0 0-3 

5 o^-v>/^ h B-M(nm£\zmf&-rz> 0 ov^, ^1 

®i£3 0 0 a <0£3JlffliS^«3 3 4 <blg2S«3 0 0 
b 03JK3JBIHimKllK3 3 49mtomi6M»t^nUiti 

tt** JR3j|niftttJBl3 3 4±0>JSl, M2^«c3 0 0 
a, 3 0 0 bWjJf3E»»Jwt?fcor»*ffiK»«Wj(l3 
*«tt^j/ K3 3 6ds»rit*ix*. S3#Stt 
'<y K3 3 6«ffiwBfz6»^5KmS4xSJ:5lc:JB3* 
y K 3 3 6 LfcJ* 3 JiffliKSiSR 3 3 4±l: 

«s«3 3 8*»*l-c, MEikir^r-rs^ff^x?- 

CO^Jf^j/ K3 0 0<a$!i££;f&T1-5o 
[0 0 6 3] r^J:5<fXSSr*-rsJ:5lwitff1-S# 
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e 73 h*— /U3 2 6, 3 3 2^3^^ hi8 

[0 0 6 4] (IV) M4^^ffi^S§ 

HI 0lc^UfcSrffiiaS:#fiaLrlB4©j|Jfijg<B 

[00 6 5] F7^^, W^r 

ir^>^^*«SJxfe**(*:»K4 2 0±KlffilJimtt 
ajR4 2 2^^Six % COjRlJinMU||4 2 2±(D 

Six^:3Bl#«tt^y K4 2 4^J£/££ix£ 0 d^jgi 
K4 2 4Sra*Ufc*lHBSJJ&jBa4 2 2± 
K'<* KStHU 4 0*»O»l»ttt/<y K4 2 4» 

B«50r^»^ s «fflSii6J:5^»i trr*-/u4 2 6 
^A«^n^s2jlfin«s«4 2 8«^, »i tr 

T*-/U4 2 6rtJC»l»«tt^7^4 2 7*$** *ix 

[0 0 6 6] |R2JBnM6JWK4 2 8±»Ctt*A««Cl!7-f 
K*a*-/K^»dcSix^S!ft»?B^»2»«tt^y K 
4 3 0^»lMtt^7^4 2 7 tigJS$^xSJ:5ic* 
JifcStU S2»S(i/^y K4 3 0SrQ*Ufc*2«Wj» 
HUH4 2 8 ±{C^ 2 aSSffi'* y K 4 3 0 ^ffi^gfSSfB^ 
^8fflSixSJ:9tw3S2 fcTT^~/v4 3 2 ^«$ixfc 
«3l||HU&in0l4 3 4 3ftS*rt*ix6. l2t'7*-yM 
3 2rt(C|l»2S|«tt^7^4 3 3^^$ix5 a ^ 3 

Sffi«gftJK4 3 4±(om^^\atm2^m^7^4 

3 s tm9s.mzm&£tizm3mv&'<y K4 3 

fifciSix. *3*«tt^s/ K4 3 6 *S^LfcJB3flM«5 
3 4±lC»3»«tt^y K4 3 6 SfficogfSSfR* 

^su$ix5J:7icftaiK4 3 8is»rtSix5 0 :c 
T\ SB 3 K4 3 6 0D«BSUA«^^ K*« 
Sc4 4 0&7Fi- o 

[0 0 6 7] ZOtZ, «l»*tt^y K4 2 4rtlC* 
fiS$ixfcS:a*-yi/htttBS»»L*:Xo(Djra^-/u 
h Bfl<0#«teK4 2 4 a PbIPS c ^ 1 - 2 m mT% *ix-P 
ixtt: 2- 6 Mm^«dSr*-rs J: 5 lw»«Six, »l* 
mti7 ,, 7^4 2 7 4igttStlfc»»OlBl»«tt/<y K 

4 2 4tt2-5 M mW«w«:*r 5 «t 5 ix5 Q 
[006 8] Blh Bl2fl, B10 co^®^ y 

/Mi*lxfc^*** : T'*:±^?)j!.fc¥BHT*6 Q c: 

a i i ttSB i K4 2 4 tm2mmmm 

4 2 8^»rtxa*s*TLfc«»^©*»«e*-T-«ittr 
^ Lfc¥BH-e, El 1 2 fl^ 2 SMU£s< sx K 4 3 0 t % 

3mmt&mm4 3 4toB&JM&#T£hitifttov<o¥ 

[o o 6 9] ttE.¥wm&&mLxmA-tz>t, v^ mj t 
^>-r^ >'/pMM4 4 onm^Btitzti, mt'<v k 
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Sfftt4 4 0T«i:S3»Stt/<y K4 3 6 <t§Sl»m 
K4 2 4 a t^*j4S*lS G lO^tSU I 
2t'7^-yU4 2 6, 4 3 2 flm 5/ l"fffij££0^ 

[0 0 7 0] COctpic^s/ KKMU 4 OTfflcfSHS- 
4 2 4 a KjMIjMl* J: 5 KSS 

1 K4 2 4t»*tS«B, JIHfeIHKo¥ 
Sfk;XM<7)iiff^F{C^JST f >'>7 t >r (metal density ) 

fc * 5 -efc V fc X3I£ £ tl 5 ft£HM£ 

j-^? (dishing) m*£i»it+sfc«>"e&5 Q -t 

LX, «HMFBB"Ctt* 1 > S2l^7*-yi/4 2 6, 4 

3 2*s$2ffmi&iuR4 2 8 tmzjs®imm4 34^ 

oXUS|2, S3lttii4 2 8, 4 3 4rtfSK 
g2t'T*-/M 2 6, 4 3 2mi:-IS±CM 

[0071] ;:t\ BSttB 1 l&t^B 1 201 - 1 
LfcKaS»a«:*Lfct)We, «P*4 0 0 a 
tt'<y K*dt««r*U f?f4 0 Oblit;^/^ KJB 20 

[0 0 7 2] ^LX, S9ia«5S^#Ji^s/ KtrJMiLft: 

2 4 7^M[H2 6K*LfcIMJ»»B*«BLXIM!-*- 

[0 0 7 3] SfJlJgpgi LX. B2 4fc*-*-J:5lC, 7 

$ttfc*»flcStS4 2 0±(Z 9 0 0O-120OOty 
ha-AWflCS^lJiMaj»JK4 2 2%j&f&L¥> 
*&{fcLfc«, ^WilCA I di^liC u^»B^* 30 
mffi^^r 5 5 0 0-6 5 00t>i/7 h p-jUco/f^lC 
M^-T^o &^X, w<0#W4IBLblCT i NXteT i/ 

t i NnaB«mm<hBUttK±m (B*&-n ^200- 

3 5 o*:^* ho-^OHC$tc^L, 3feA*IXS«r 

K4 2 4dS»/SlSJx«. &V>X\ 
*l»Wt'<-y K4 2 4*S*LfcSUJSPfli»»8l4 2 
2±IC|fefURtt9tOjR 2 SBJ&SM4 2 8 £ 1 5 0 0 0 40 
-1 7 0 0 0 h b-^©*SI^U *1# 

»«) *Bo^<fiJ^5Bfflsn5J:5twK2jBpaiea 

114 2 8*M*NLTttHR4 2 8W;I1 trr*- 
^4 2 6 &]&f&-t'5>o Wk. m 1 t'T*-/U4 2 6 
*LfcfB2JlBBIfti»K4 2 8±lCW, Al*l Cu^ 

SrCMPXai-iU^ffi^S-frTKl fc'T*-/^ 2 6 
rtt:SlSt^7/4 2 7 Z(DtZ, » 



tt*fn]±£-frSfciC>, Slf73^^h*-^4 2 6 
rtKT i/T i N«Jf]R»jg<OK§£&jRjR (B^T) 

[0 0 7 4] M2©pg^L-C, B2 5Kl*1-J:5fc, £ 
2jIWHft»IK4 2 8±<&M;££B#fc**«l;:!M KJT« 
*-^s*«SiifcHfti»?Bw«2#i;tt^s/ K4 3 0 
** 1**1*7^4 2 7i«»*ix6J:5lc»/4l- 
5 0 ov^»2#«tt/<y K4 3 0*r&^Lfc*2j||ai 
&S14 2 8±£g3JM£JHK4 3 4^1 4 0 0 0- 
1 6 0 0 0*^i/X hp-^^fJi:^lWLfc 
Jg 2 y K4 3 O«B0j9rJm&jPSU£Jl 
£ J: 5 twM 3 Jf IHfefltiK 4 3 4 L XJHUK 4 

3 4rtu:£2 tfr*-^4 3 2fc«rtu itraiLfcxm 
fclBW4»*iwJ:DJB2 trr*s-/u4 3 2rt«c»2*fl; 

^7^4 3 3^Mn fl »3mat, SI2 6 

iw^i-j: 5^ msmnteam^ 3 4±^gf«a»i-» 

2*«ft^7^4 3 2 fcaSSSftS £5lCA l-fr&Xtt 
Cu*A*tKO»3#*tt^y K4 3 6«:*rtU S3 
**tt'<y K4 3 6«ffi^0fSW»^«aiS4x«J:5«c: 
JR 3 mVfe'* y K 4 3 6 SrS«- Lfc.S 3 SPflSfiiS^ 4 3 
4±I:^SI4 3 8««LX 
ftm+m&B'iy K4 o o tf>Kig£&7:-f 

[0 0 7 5] coJ:5 4»a«r#1-SJ:-5lcxH4raWf 

[0 0 7 6] (V) S5<Djtl»gj» 
WT> Il3» Lftiff BBfrMR UXS 5 

bi 3izxzt, **wo»5©nifi^tt 

[0 0 7 7] 7w-^K»fbK, h7>^^, Xt5* 

««5 2 2^»fiKSix, c<o*iJBBBft»K5 2 2±co 
K»rtW-IRl*«tt^y K5 2 4*s»j***i, d 
1 W«tt/^ y K 5 2 4 SrSff LfcJR 1 IHUfittOf 5 

2 2±^#«tt/-«y K5 2 4«B^0feffi^BU$n 

SJ:5l-trr^-^5 2 6^flistLfe»2JiPfljte»« 
5 2 8«$n, trr*-/^ 2 6rt(d#?H47'7^ 
5 2 7«^5 a oVNX% &2APQ£flUR5 2 8± 
OBffittiMwWatt^^^S 2 7<i:ig^^ix6ct ;f:I 
2*«£/<y K5 3 0A«*rt*ix, CO)B2»*tt^y 
K5 3 0&^LA:«2j|nttlftR5 2 8±Jw*2#* 
tt'<s/ KS 3 0*BOBf*»»* J «ttlSlxSJ:5«ii!7>f 

Kt'T^-/W5 3 2^»jaSnfc«3HMi»jBdK5 3 4 
ds»J«Siia, 17>T KirT*-/WS 3 2trfi*Lfc»3 
JIMJKUUK5 3 4±(OBfS»»^ttJB3»«tt/^y K5 

3 6^^fiS*n, »3»Stt^3/ K5 3 6 ££raLfcffS 
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ZZX\ 3B3W«tt/<j/ K5 3 6<oa©Sffl»tteJL 
v *r- ^»jSB*lc:*fBtt'< y Yh^ — Ybf^V^^ 

[0 0 7 8] 01411 (Hi 3 3/ Kjfts*«*h 

KUfcWcS 4 0tt«3»ttt^y KS-3 6©+ 
AfflKEi&fiKMffiSft, *©TttfcttJSl»£llI3W 
ttt/<yK5 2 4, 5 3 0, 5 3 6#7&a$ftS Q 
[0 0 7 9] Z<D£%, »1, «2*ttt^yK5 2 10 
4, 5 3 0^m^i-iiM^-^^^T^-/W5 2 6, 5 

(Hi 4(^-TJ:-?(CJi^v ! ru-r^it^W 

-*ffiSr#i-a £ 5 icjftfii-a c t i>x% 5 0 
[0 0 8 0] ^ :T\ H 1 3 #10 1 4 <& i - i *&#•*$] 
»rLfcBrffiiaX\ ff*5 0 0 a (l^y KTBfifctSL «F*5 

0 0b H-fe/V^^s/ K«fiJc«i:^BBo5gj|g»S:^-r, 
[0 0 8 1] tit, «WE»JtO#Ji^s/K«:JMiLfc 

^»fr*^fl»colB3©»S:axjHiSSn5 0 ::ft*l§3 20 
2 7 75S0 2 9^Lfcia»J»afHS:»BRL-CttW-r 
6. 

[0082] iiMar, 02 7tc^-rj:5ic, 7 

£ftfc^#S&5-2 0±IZ9 0 0 0-1 1 0 0 0^*V 
' h a-AOJ¥£<D*l BPAKftRS 2 2*7£j£L¥ 
t^tLfcSL ^<0£®|CA u-frftttH©* 
«4BS*5 5 0 0-6 5 0 0^^^^ 

o^T\ #«ffi«JilwT i NXliT i /T i 
Na»lBI«iSC0S»B&JtIK (H**-f ) £200-35 30 

m i imii5 2 2 n&nmiai&#mmzti6t) 
\zEtMffi±mkmm,vmt t-em Lxm 1 wm*/^ k 

5 2 4Srflg^rSo Scv^e* »l*«tt^y K5 2 4* 

-a* ufc* i JBiwieaw s 2 2±c^wf^»2i 

NI1&UK5 28*15000-1700 O^r^?* b p 

1 s> K 5 2 4 <D3i 5, (/< y KK«« 5 4 0 
(D^nm «ffi<o0f^a^ s 8tB*ixSJ:5lcJB2JgPfl 
ttfUH5 2 8*aR*«UrJB2«flBJfellWrtlwlfr* 40 
— 5 2 6 ^M« 0 

[0 0 8 3]oV^ fcTT*-/W5 2 6 4rS*Ufc»2 
JBBB«fii»R5 2 8±irCVDft»C«fc9W, Al^i, C 



5 2 7*7fMiT£ 0 *^7^5 2 7#W 

£ ft fc^lwflffi««#W4* f6!± $ ■& 5 fc* e 

[0 0 8 4] ^2©Pti: LT, 12 8 iC^rf J; ? |R 50 
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2JHRSIM5 2 8±©W«B#ttMM*7?^6 2 7 
£iS&£ft5£ 5 KA 1 £&XflC u^S^i 2 « 
K5 3 0 *»J*U toMI^KtfOg 
3JiBjte»K5 34*14000-160 0 0t^ 
hB-AOjJSfcSjdlLTOflSLfc*, * 2 
K5 3 0O**95^ff^^StHSft5«t 5lw»3JBH 

mms 3 4*A*JLr»»a5 3 4rtici7>r Ktrr* 

-y>5 3 2Sr»ri£-rSo ^ § , Jg 2 y K 5 

3 0 ilJH 1 yK5 2 4t BH«*lNf 

ft^o fttoxa*«=fi*iap»^i^a-cfe5 0 

[0 0 8 5] mZ&P&t^X. HI 2 9;c^-f !7 

4 Ktrr*-/U5 3 2Srfi^LfcJB3BK*ftayK5 3 4 

±^gffS«»»c* i gtf»£ raSKeXHftfr^A l 

ttC u*A*tKoJH 3 »«tt/<y K5 3 6 «r**U W 

K5 3 6 (D^&ftmmnmfenfttfm&tstiz 

So 

[0086] c co £ 5 4«iSfc#i-5 £ 5 KX&*iBfT 
JB3*«tt^y K5 3 6T»twJft«SftfcJB 
2»«ft/<y K5 3 OJCjBHL-C, ^-ft^f-f^ 

*s#6ftT, Kp^^Wttffffiwfca^^T'n-tr^^x 
fiy^T^^v^-r Kic-x h ^^^px^ft 

Cl£*«/MbU JKi^£lB4 0!)jOK»tt^»d k J:91) 
xaiiff^^-e^^lp^^fta t v > 9 6. 
[0 0 8 7] ^icoirt, *»W<o*l»S*5fl3jtlS« 

/c 3 JBE»»iS*#-r 5 ^ft*^^^ 4 Jl&tf 5 JB 

mxhz. 

[0 0 8 8] -t LX, SB 1 7!?g^ 5 <r>%W&fa<r>-mfc 
WtLX, *3»M"C*Lft:*JB^y Ktt-tft-fft^JUl 
*«^*ir>X, *3*«t/^ K«rtt*Lfc«3«IPja 

Ktrr^-^^«$ftfcm4JiPpm i aflg<b, 
>r Ktrr*-/i/*acx»3»«tt/^ Kta*s*ft5 

*4#«tt^txKt, ^$e>lw«d£$ftfe»5g*«-r5 

[0089] ^cos^, ftflinBAxa^KiniwXitd 
ft^i7-r Ktrr*-/i/^*«SftfcJB4JiPfl«5afflBefie 

*5 0»iratt*>*2, ^3©PgXa) 

[0090] sx±. mm<nwM\zm^x*&w%m 

WdiftWL^^ *%0^fl^ftlc(55^^ftT, 

[0 0 9 1 ] 
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ft 2 trr=i^^^ h^-^^^ft^yf^ v^bI$<£> 

SJxT htUSUavn* 9 y ?a±0>aiK*K#J: 9 t> l 
[0 0 9 2] Sfc, -tM6fltob'<y K*rtffliOig» 

[0093] 9-(^^>y^^^x\tm^n 

[0 0 9 4] *fc, ft 3 KOflUHMB 

^/a^7 7-ft/^y K (final pad ) C0/¥^^^ 

uo s ] ft i ojtJKM^veTOftB i <&¥BB-e*> 

So 

[B4] Ml ttjlJKSttlcBAprflBttB 1 <£>¥®0-C;fe 
6 0 

[B 5 ] ft 1 0ftK»ttfc9ffl «TffifeH l co¥®0-e& 
So 

[B6] *SRo«2«)at)mi:J:5M^y Kft* 

[0 7] 0 3S>BrffiBT-*><5 o 

[0 8] *3&Moft3^3ttfiJBtt^J:-5#JB^y K*A 

[1219] H5«)TBffB"C*5. 
[01 0] ^«W^ft4 0fttt«tt(cJ:^^j|/<^ K* 
*BLfcW«R*o*a**t«BB-e*S. 
[011] B7(O^Fffi0-efc-5. 

[012] a7©fiisa-c*5, 

[013] *»Woft5 0jtft?Bffllcj:5#Ji/NV Kft 
MR Lfc*««c«^(Z)«5g^i-BfrB0-e*>S, 

[01 4] 0 9<o5pffi0-e*>5. 

[015] *«M^ftl©jltt«ffiiCi«*JB^y Kfc 

Lfc*»««*a»5fefrfcfc^B***. 
[0 16] *38Wco»l«oftaifl!?ffilcJ:o#JB^y 
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[017] *3Bnaftl0ftftSttU: J: Kfc 
*«Lfc*»»#-fO«5»*feft^+B"e*S 0 

[018] *«M^ft2(Ojllfi?l5ffi(c«t6*Jl^j>' KSr 
*«Lfc¥*»«^«5fi*&S:*-rB'e«)S, 

[019] *38WWft2(0*ft?e<B(C ( t-5#Ji/<y K* 
*«Lfc^»tW^O«i6^ftS:»-*-B'C*)«. 

[02 0] *%W^)ft2co|liSiFgffi(wJ;-5#Jl^s/ K£ 
JIB Lfe^*ST-(OS!lit*feSr^-rBX-fc 5o 

[02i] *Bm<nnza>mmi&\z£z$m'*y k* 

10 *«Ufc****^o»it*fe«:*-*"B-efc*. 

[02 2] *»n^ft3 0DXIK»tt^J:ft#J|/<<y KSr 
Mi Lfc****^ oRiS^jfeSr^B^* 5. 

[02 3] ;M9iaft3 0ftffiSlfflcJ:«£JI'** KSr 
*«LtiW«cft^«)«J13!rat:*-t-BT**. 

[02 4] *«Woft4^Hft^ffilCi:5#fl^y K£r 
Mi Ufc^frlR^oKiS^teSr^-rB-C*) 3 e 

[0 2 5] *«Wo»4^j|J«^ffl^J:S#H^y K£ 
MR Lfc**i***«DBij^ttfc*-rtg-C* 

[02 6] ^Haft4 0Xlk«fflHcJ:*$fl'<^ K* 

20 A«Lfc*»fls»T^K5S*ft**-r0-e*s. 

[02 7] *«^^ft5(?D|Sl&glBtw«fc5#Ji^jx K£r 
^<§ Lfc*»ft=*^O«5fi*iSteS:^r0"C*> 

[02 8] *^^5(OlMiia6»^ K$: 
MM Lfc*»*ft-T-©B3t*«fe«:^"*-B-e* £ a 

[02 9] 4%n«)ft5iofttt^ffiCwJ:d#JB^^ K£ 
*«Lfc*»*a^(0|lJfi*feSr*i-BTfc-5. 

[03 0] «*<7)*«/<y KfcMR Lfc¥»fl**.©« 
»«r*+WBB-e*5, 

[031] 030 «>TBH"e*6. 
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